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Modtaget 

Heterocyclic organic molecules through intramolecular formation of N- 
acyl imminium ions 

AH patent and non-patent references cited In the application are hereby incorporated 
by reference in their entirety. 

Field of invention 

The present invention relates to scaffolds, such as scaffolds useful in the 
preparation of a combinatoria. chemical library. In particular, the Invention relates to 
scaffo ds capable of forming an intramoiecular N-acyl imminium ion, wherein said 
N-acy .mminium ion is capable of undergoing a Pictet-Spengier reaction. The 
scaffolds thus are useful for generating heterocyclic organic compounds. 

The invention furthermore relates to methods of preparing said scaffolds, methods 
of preparing heterocyclic organic compounds using the scaffolds and methods of 
preparing libraries of heterocyclic organic compounds. The invention furthermore 
relates to heterocyclic organic compounds, libraries of heterocyclic organic 
compounds and uses of said compounds. 



Background of invention 



pnme goaMor solid-phase combinatorial stasia ,a ,o ldent»y and optMse 
Phannaoauaoa, teari compounds. Trie riigri-speed genereflon of chemical librae 
offered by so«d-phaee synthesis techniques may be highly efficient, since woK-up 
and Pun„ca«on can be achieved by simple washing and fiction, and combinatorial 
chemisby « thus becoming an increasingly mpo ^ n tool for d „ 

UTr ,~T imPOrtan ° e ' ha ' ,eaa,0ns proceed * a — » and 

quanttathre fash,on. Today. soBd-phase pept.de synthesis is well-established, fuM- 

mg «* ymm* with high eniciency. and to high levels of sophistication. How- 
ever, m the seareh for new drugs, peptide isostere and mimetica Incotporeting het- 

TZZ.T T aKracted a ^ mon - « *« mJL, 

of short pepbde strends into hetarecyclea have accortingly emetged as an Increaa- 
mgly important area of research. 
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Over the pas. hundred years, considerable (merest has been given to the oerteln 
<**ses of haerocy* nng«ys,ems ref erred ,0 as te^hydro^ulnoTnls ^ 
and etrahydro-^rbolines (THBCs), due to thair presence in many naturl J 
syn*ebca»y derived motels, whjch possess a vrfde .age o, bioiogica. properX 
end requemy hold pro mb ,ng pharmaceutical potential. For exampl, 0 ^s 

ZZ2TJ% *" ta - have — ^ »° ^^SZ 

ana-rnicrobra. acbv^Scon. J.D, W«liams, R.M. Chen,. Rev. 2002. ,02. 1669- 
1730) sttmutaflon of ^adrenergic receptors.fParmee, E.R, BrocKunla, LL, Singh 
S.B, Candelore. M.R, Casclerl, MA; Deng. L ; Uu. Y, To*. L: Wyvratt M J 
*she,. M.H, Weber, A.E. Biooganh Med. Chen,. ^ J0 , 
5HT, A receptor artagonlsn^Mokrosz. M.J, Duszynska. B, Wesolowska A - Bo- 

nlf . m ^ ' n 8 ^ ™»*»*"*» adds may restrict toe 
number of c*nfonna«ons of the a-amino acid backbone.<Gibson. EE, SuNlo N . 
Tozer, M. . Te.^on 1999 , 55, ^ wn , ch ^ ^ ^ ; 

pharmacology properties, as iterated in certain Sopioid receptor antago . 
nstMSaivadoii. S, Baton,, G, Guemni, R, Tome*. R, B ,anchi. c, Bryan, s^- 
Cooper. P S, Uzarus. L.H. ^ arem. 1997 , 31 00. THBCs exMbtt signifi- 
cant bioacbvtoes and pharmacological properties, particotarty in the centra, nervous 
T2T P T in ' eraal0n3 * ^^-.^raesuup, c, Nielsen. ToT 

37, 333.) seroton.nrfFor the inhibition of monoamine oxidase A end binding 
«* ~r affln^y ,o serotonin receptors, see: Ho. B.T. j. Pnam, sc. ^ 

T.T °' bindlng to Sero,0nln «»■* Abou-Gharb.a 

*. Paten R.U, Moyer, J .A, Muth. T.A. c/tem. 1997. 30, ,100. Audie. « 

. Evrard. D.A.; Murdoch. Q.R.; Oroste, J.J, Nissan, J.S, Schenck, KW, RudaneK 
P, Ucartes. V. L: Nelson. D.L : Cohen, M.L. J. ^ a™, ,999, 39, 2773-27™' 
end dopamine re«pto re .(Abou^ha*ia. M, Patei. R.U, Webb, M.B, Moyer, J a 
Andree. T.H, Mum. ta J. He*. Can,; 1a87 . 1818J THBCs bind , o J ^ 
rector „n chenne. and may be hvofced in me molecular mechanisms centreing 

^ *° eP (M ™' PT *■* ™: Cohen. R.M, cook. J M 
Skohrck. P, Paul. S.M. defence ,992. 2,8, 1332 . Mendelsohn. WB - Cain M - 
Cook. J.M, Paul, SM. ,992, 2,8, 4U.) 
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These core structures have attracted considerable attention, and effective synthetic 
methodology towards their formation has been developed. Since its discov- 
ery l( Pictet, A.; Spengler, T. Bar. 1911, 44, 2033-2036) the Pictet-Spengler reaction 
has been a widely used tool for the construction of THIQs and THBCs (Cox E D • 
Cook, J.M. Chem. Rev. 1995, 95, 1797-1842) Without the use of this powerful reac- 
tion for C-C bond formation, a number of total syntheses of highly complicated in- 
dole and isoquinoline derived alkaloids would have been difficult to achieve To 
date, several solid-phase versions of the Pictet-Spengler reaction have been re- 
ported for the construction of THBCs. The typical approach comprises the B«,nd- 
sted acid catalysed intermodular condensation of an aldehyde with a solid- 
supported tryptophan moiety, (Kaljuste, K.; Unden, A. Tetrahedron Lett. 1995 36, 
9211-9214. Yang, L; Quo, L Tetrahedron Lett 1996, 37, 5041-5044. Mayer J P • 
Bankaitis-Davis, D.; Zhang, J, Beaton, G.; Bjergarde, K.; Andersen, CM, Good- 
man, B.A.; Herrera, C.J. Tetrahedron Lett. 1996, 37, 5633-5636. Fantauzzi P P • 
Yager, K.M. Tetrahedron Lett. 1998, 39, 1291-1294) or tryptamine derivative (Wu 
T.Y.H, Schultz, P.G. Org. Lett. 2002. 4, 4033-4036) followed by Pictet-Spengler 
cycHzation. Typically, further solid-phase functionalisation of THBCs involve reac- 
tions of the p-amino group with acylation reagents, such as acid halides. sulfonyl 
chlondes. and isocyanates.(see e.g. Mohan. R, Chou, Y,L, Morrissey, M.M. Tetra- 
hedron Lett. 1996. 37, 3963-3966) Thus, CIP activated amino acids(Loevezijn, A v - 
Maarsveen, J.H.v; Stegman. K, visse, G.M, Koomen. G.-J. Tetrahedron Leti 
1998, 39, 4737-4740). and amino acid chlorides have been employed for the syn- 
thesis of analogues of fumitremorgin. (Wang, H, Ganesan, A. Org. Lett. 1999 1 
1647-1649) and chloroformates towards tetrahydro-p-carbolinehydantoins.(Bonnet , 
Gan6San ' A - J ' Comb - Chem - 2002, 4, 546-548. When the aldehyde part of the 
Pictet-Spengler reaction contains a latent amino functionality, the THBC core may 
also be incorporated between peptide strands, ideally to introduce conformational 
constraints to the peptide structure.^, X, Zhang, L, Zhang. W, Hall, S.E, Tarn 
J.P. Org. Lett. 2000, 2, 3075-3078.) 

Fewer reports have dealt with the solid-phase synthesis of THIQs. For this purpose 
the B,schler-Napieralsky reaction been exploited, but the method seems limited by 
harsh reaction conditions (POCfe, acid, elevated temperatures) and moderate 
y.elds.(Meutermanns. W.D.F.; Alewood. P.F. Tetrahedron Lett. 1995. 36, 7709- 
7712. Rolfing, K.; Thiel, M.; Kunzer, H. Synfett 1996, 1036-1037.) On the other 
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hand, Pictet-Spengler reactions of electron-rich DhenvlAthui^- 
Proven highiy 8ucces8(u , (For „ „ ^^ "TT 
*«. « THIQs, and extensions 1 .^^171^ 
Hutchins. S.M, Chapman. K.T. TeMedron Urn. 1986 37 J^ZT. 7 
Sun n- k-wi^ n ■ ^ L . ' 4865-4868. See a so: 

75-81. and Myera. A.G, Unman. B.A. J. An, Chem. Soc 200a , 

l ^rT? -"«• - «-*'• - P«% * reaped 

by the ratio of the Intermeddle asoWand tranao** w-acyiimminlum ions. 

l C aZr J ouor 0e<,en0e fla ' d " S ° lki - Phase reaouona. our 

I* 9 T 90 11,8 '"""*«*' condensation of a soM^ed 

a«a**s w«h hyptophan. tryptamine, and hlstidine den„atives.<Gro,h T ■ 

I"' <*"»• «"". * •«» Simu^eouaty. we reported a ^ 

approach ,or so. W .p h ase generate „ ^dehydee from mask*, aldehy^ b !Z 

2 t,~un S 7"*" " t °— « T, Mettal. M. , 

2001 3. 34-44.) In order to conduct Intermodular synthetic translations of a. 

the necessity of M protett lon of the amide backbone to praven. undesired^T 
sat»n reactions of amide^hogens with the aldehyde. 



Summary of the invention 



** """■* *— thai lmrarao.ecu.ar condensate ra- 

^1,7 '° 8enerate 3 <and *» ^eoisomeHc pura, I 

example soW-phase synthesis of heterocyclic scaffolds. Thus in one aspect me 
soiution-phase chemishy based on imramoiecula cJZatL 

. . "* auosiraie. The resulting reaction products can be char- 

acterated as bicydic Wamidals, and me raguirad aldehyde may be generated 

ae'r fT' , 2* ^ " 1362 " 3,63) ^ — ^(Geye, A , mo- 
' R *" °» 2000 ' '"*«■* and Rh-catalyaed cyclohydroca, 
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bonylation of olefins.(Mizutani, N.; Chiou, W.-H.; Ojima. I. Org. Lett. 2002 4 4575- 
4578.) " ' ' 

Following such solid-phase route to cyclic W-acyllmmlnium ion, for example a quan- 
t.tat.ve and highly stereoselective Pictet-Spengler reaction or another cationic cycli- 
sat.cn reaction may be brought about provided the presence of a neighboring nu- 
cleoph,le group , such as an indole of a neighboring tryptophan, thereby appending 
two new /V-fused rings to the indole moiety. Feasible structures are, for example, the 
3-oxohexahydroindolizino[8,7-6]indole-5^rboxylate derivatives, which have been 
proposed as mimics of 3Murns,(Figuera, N.D.I.; Alkorta, I.; Garcia-L6pez, MX- Her- 
ranz, R; Gonzalez-Muniz, R. Tetrahedron 1995, 51, 7841-7856.) and demonstrated 
to be potent and selective CCK1 receptor antagonists when attached to pep- 
tides.(Martfn-Martfnez, M.; Figuera, N.D.I, Utorre, M, Herranz. R, Garcfa-L6pez 
M.T.; Cenarruzabeitia, E, Rfo, J.D, Gonzalez-Muniz. R. J. Med. Chem. 2000, 43, 
3770-3777. Solid-phase synthesis incorporating the 3-oxohexahydroindolizino[8 7- 
o]mdole-5-carboxyl core within peptide strands has also been reported.(Grimes 
J.H, Angell. Y.M.; Kohn, W.D. Tetrahedron Lett. 2003, 44, 3835-3838.) Extension of 
th.s mulft-component reaction to substituted indoles and other nucleophiles, such as 
other reactive heterocycles known to react in Pictet-Spengler condensation reac- 
tions, such as furanes,(Miles, W.H.; Heinsohn, S.K, Brennan. M.K.; Swarr. D T • 
E.dam, P.M.; Gelato, K.A. Synthesis 2002. 1541-1545, and references herein) and 
th,ophenes,(consult for example: Othman, M, Pigeon. P, Decroix, B. Tetrahedron 
1997. S3, 2495-2504), and electron-rich aromatic rings, provides a mild, efficient 
and rap.d access to a range of pharmacologically interesting tri- and tetracyclic 
scaffolds or even scaffolds comprising more fused rings. 

It is thus one objective of the present invention to provide a precursor molecule of 
the formula 

[MABB-(AA) n -NuBB], wherein 

MABB is a masked aldehyde building block of the formula: 
[MA-L r AG-], wherein 
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MA is a masked aldehyde, 

L, is an aryl ring or alkyl chain comprising x covalently linked atoms 
selected from the group consisting of C. N, O and S, wherein x is an 
integer in the range of 0 to 10. and wherein said aryl ring or alkyl 
chain may be substituted independently on each position, and 
wherein the atom most proximal to the CO group is a carbon atom. 

AG is an acidic group capable of forming an amide bond. 

AA is an amino acid of the formula -NHCR'tfCO- and n is an integer in the 
rangeofOtoS, 

NuBB is a nucleophite building block of the formula 
t-NH-U-Nu-], wherein 
-NH is a secondary amino group, 

U is an alkyl comprising in the range of 1 to 4 covalently linked atoms 
selected from the group consisting of C, N. O and S, wherein each 
atom may be independently substituted, 

Nu is a nucleophilic chemical entity comprising a n system, 



wherein NuBB is linked to (AA)„ or if n=0 to MABB via an amide bond and 
w.th the proviso, that when x=0, then n is at least 1 . 

and wherein the masked aldehyde may be transformed into a free aldehyde 
and the free aldehyde group is capable of interacting with an intramolecular ' 
am,de group, thereby forming an N-acylimminium ion 
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i wherein said N-acylimminium ion is capable of acting as an electrophile 
intramolecular reaction with said nucleophilic chemical entity, 



It is a second objective of the present invention to provide methods of preparing said 
precursor molecule, comprising the steps of 

i) Providing a masked aldehyde building block (MABB) of the formula: 

[MA-L1-AG2], wherein 

MA is a masked aldehyde protected by an aldehyde protecting group, 

L, is an aryl or alkyl comprising x covalently linked atoms selected from 
the group consisting of C, N, S and O that may be substituted inde- 
pendently on each position, wherein x is an integer in the range of 1 to 
10 wherein the atom most proximal to the CO group is a carbon atom, 

AG 2 is an acidic group capable of reacting with an amino group to form 
an amide, 

ii) Providing a molecule of the structure [-(AA) n -NuBB], wherein 

AA is an amino acid and n is an integer in the range of 0 to 5, 
NuBB is a nucleophile building block of the formula 

[NHss-U-Nu-l, wherein 

NH 2 - is the amino group of an amide, 

L 2 is an alkyl comprising In the range of 1 to 4 covalently linked atoms 
selected from the group consisting of C, N, O and S, wherein each 
atom may be independently substituted, 
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Nu is a nucleophilic chemical entity comprising a n system, 
wherein (AA)„ is linked to NuBB via an amide bond 

HO Reacting said MABB with said molecule, thereby forming an amide 
bond between said MABB and said molecule 

•v) Thereby obtaining a precursor molecule. 

It is a third objective of the present invention to provide methods of preparing a het- 
erocyco organic compound comprising at least 2 fused rings designated A and B, 
wherein nng A incorporates a carbony. group and ring A and B shares at least one N 
atom, said method comprising the steps of 

a) Providing a precursor molecule as described by the present invention 

b) Transforming the masked aldehyde into a free aldehyde 

O Reacting said free aldehyde with an amide group within said precursor 
molecule, thereby obtaining an N-acylimminium ion, wherein said N- 
acyhmminium ion is capable of acting as an electrophile 

d) Performing an intramolecular nucleophilic reaction involving the N- 

acynmminium ion and the nucleophilic chemical entity forming a new co- 
valent bond, thereby obtaining said cyclic organic compound. 

It is a further objective of the present invention to provide compounds prepared by 
the method according to the invention, wherein said compound is a heterocydic 
compound comprising at least 2 fused rings designated A and B, wherein ring A 
incorporates a carbony. group and ring A and B shares at least one N atom, wherein 
said compound comprises or consists of 

i) a 7,5, or a 7,6-bicyclic scaffold, 
or, 

«i) a.5.5,5-, a 5,6,5-, a 5,5,8-, or a 5,6,8-tricyclic scaffold, 
or, 

HO a 6,5,5-, a 6.6,5-. a 6,5,8-. or a 6,6,8-tricyclic scaffold 
or, 

'v) a 6,5,5,5-, a 6.5.6.5-. a 6,5.5,8-, a 6,5,6,8-tetracyclic scaffold, 
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v> extensions of any of the scaffolds mentioned in a) to d) comprising at 
least one further ring fused to said scaffold. 

wherein each of said scaffolds may be independently substituted on every po- 
sition, 



and wherein said compound is covalently attached to a solid 



support. 



It .s a still further objective of the present invention to provide methods of preparing 
a Lbrary comprising at least 2 different cyclic organic compounds each comprising at 
least 2 fused rings designated A and B, wherein ring A is substituted with a carbonyl 
group and ring A and B shares at least one N atom, said method comprising the 
steps of 

a) Providing at least 2 different precursor molecules according to the invention 

b) performing the method of preparing a heterocyclic compound for each of 
said precursor moiecules 

i) thereby obtaining a library comprising at least 2 different cyclic or- 
ganic compounds. 

It is an even further objective of the present invention to provide a library of hetero- 
cyclic compounds prepared by said method. 

It is another objective of the present invention to provide methods of identifying a 
heterocyclic organic compound capable of associating with a cell surface molecule 
naturally expressed on the surface of a cell, said method comprising the steps of 

ii) Providing the library of heterocyclic compounds described by the in- 
vention, 

Hi) Providing a composition comprising said cell surface molecule, 

iv) Incubating said library with said composition 

v) Identifying heterocyclic compounds of said library capable of specifi- 
cally associating with said cell surface molecule. 
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It is also an objective of the present invention to provide use of a heterocyclic or- 
ganic compound identified according to said identification method for the preparation 
of a medicament for the treatment of a clinical condition in an individual in need 
thereof. 



It is a still further objective of the present invention to provide use of a heterocyclic 
organic compound identified according to said identification method for affinity 
chromatography. 

It is even a further objective of the present invention to provide use of a heterocyclic 
organic compound identified according to said identification method for affinity label- 
ling. 



Description of Drawings 



Figure 1 illustrates synthetic use of the intramolecular aldehyde-amide N condensa- 
tion 



Figure 2 illustrates screening of acids (aq.) for aldehyde unmasking/Pictet-Spengler 
reaction 



Figure 3 illustrates HPLC examples of Pictet-Spengler reaction precursor and prod- 
uct 



Figure 4 illustrates preparation of substrates for Pictet-Spengler reactions via stan- 
dard peptide synthesis procedures 

Figure 5 illustrates formation of larger ring systems by inserting N-protected AA(s) 
between MABB and Trp 

Figure 6 illustrates possible scaffolds for solid phase Pictet-spengler reactions in- 
cluding different suitable nucleophilic chemical entities and nucleophilic amino acids. 
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Figure 7 illustrates an alcohol oxidation approach towards aldehydes capable of 
undergoing intamolecular amide N condensation/Pictet-Spengler reactions 

M?OH)l^ UStrateS 8 S0,id -P hase oxidati ™ aPP~ach using commercially available 
Figure 9 illustrates representative analytical HPLCs for Pictet-Spengler reation sub- 
Sates^ representative ana W<*» HPLCs for Pictet-Spengler reation 

Sib^ratesa"^^ 3 representative HPLCs for Pictet-Spengler reation 

S e cts 2 1 i,,UStrateS representative anaS ^ HPLCs for Pictet-Spengler reation 
pScte 2 IUStrateS representative anaJ y« c a' HPLCs for Pictet-Spengler reation 
pro^cts 4 3 IUStrateS representatfve analvtica ' HPLCs for Pictet-Spengler reation 



Definitions 

Masked aldehyde: A masked aldehyde according to the present invention is a 
chemical entity, wherein said chemical entity may be transformed to an aldehyde In 
particular, the masked aldehyde may comprise an aldehyde protecting group, which 
may be removed chemically, thereby generating a free aldehyde. Alternatively the 
masked aldehyde may comprise a group that can be transformed into an aldehyde 
for example an alcohol, ester, or thiolester. A masked aldehyde may furthermore 
comprise a chemical group that can be transformed into an aldehyde, wherein said 
chemical group furthermore is protected by a protecting group. 



Detailed description of the invention 
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Precursor molecule 

In one aspect the present invention relates to a precursor molecule of the formula 
[MABB-(AA) n -NuBB], wherein 

MABB is a masked aldehyde building block of the formula: 
[MA-L r CO-], wherein 
MA is a masked aldehyde, 

L, is an aryl ring or alkyl chain comprising x covalently linked atoms 
selected from the group consisting of C. N, O and S, wherein x is an 
integer in the range of 0 to 10, and wherein said aryl ring or alkyl 
chain may be substituted independently on each position, and 
wherein the atom most proximal to the CO group is a carbon atom, 

CO is a carbonyl group, 

AA is an amino acid of the formula -NHCRWCO- and n is an integer in the 
range of 0 to 5, 

NuBB is a nucleophile building block of the formula 
[-NH-Ls-Nu-], wherein 
-NH is a secondary amino group, 

La is an alkyl comprising in the range of 1 to 4 covalently linked atoms 
selected from the group consisting of C, N, O and S, wherein each 
atom may be independently substituted, 



Nu is a nucleophilic chemical entity comprising a * system. 
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wherein NuBB is linked to (AA)„ or if n=0 to MABB via an amide bond and 
with the proviso, that when x^O, then n is at least 1 , 

and wherein the masked aldehyde may be transformed into a free aldehyde 
and the free aldehyde group is capable of interacting with an intramolecular 
am.de group, thereby forming an N-acylimminium ion, 

and wherein said N-acylimminium Ion is capable of acting as an electrophile 
for .ntramolecular reaction with said nucleophilic chemical entity, 



The masked aldehyde builiding block, the amino acids and the Nucleophile building 
block may be any of the masked aldehyde builiding block, the amino acids and the 
Nucleophile building block described herein below, respectively. 

in one preferred embodiment of the present invention the precursor molecule is co- 
valently attached to a solid support. The solid support may be any of the solid sup- 
ports mentioned herein below. 

In particular, different precursor molecules according to the present invention may 
be derived from the same scaffold, by differentially substituting said scaffold on one 
or more positions. 

In one embodiment of the present invention the precursor molecule may be selected 
from the group consisting of the following structures and derivatives thereof, wherein 
each of the structures may be substituted independently on every position with one 
or more seated from the group consisting of H, hydroxy, alkpxy, aryloxy, acyloxy, 
th,o,, alkylth.o, arylthio, heteroarylthio, sulphonyl, sulphoxy, amino, alkylamino. dial- 
kylam.no, acylamino, diacylamino. alkoxycarbonylamino, amides, alkyl, branched 
alkyl, aryl, heteroaryl, nitro, cyano. halogeno. silyloxy, keto, heterocycles, fused ring 
systems, fused heterocycles and mixtures thereof, wherein each of the aforemen- 
foned may be substituted with one or more groups selected from the group con- 
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sisting of -H, -OH, -SH, halogen, carboxyl, carbonyl, alkoxy, aryloxy, acyloxy, al- 
kylthio, arylthio, heteroarylthio, sulphonyl, sulphoxy, amino, alkylamino, dialkyla- 
mino, acylamino, diacylamino, alkoxycarbonylamino, amides, alkyl. aryl, heteroaryl, 
nitro, cyano, halogeno, silyloxy, keto, heterocycles, fused ring systems,' and fused' 
heterocycles. 



Examples of precursor molecules according to the invention includes any of the 
structures listed below, as well as any of said structures substituted with one or 
more of the above-mentioned groups and derivatives thereof. In addition, the pre- 
cursor molecules may be any of said structures and derivatives thereof, wherein 
said precursor molecules are not attached to a solid support. Further examples of 
precursor molecules according to the invention are given in example 2. 




= solid support 
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NucleODhile building htnnlr 

The nucleophile building block according to the present invention comprises a nu- 
cleophilic chemical entity. 

The nucleophilic chemical entity should be capable of participating in a Pictet- 
Spengler reaction, or another cyclization process involving electronrich double or 
triple bonds forming a new covalent bond, thereby forming a heterocyclic organic 
compound comprising at least 2 fused rings designated A and B, wherein ring A 
incorporates a carbonyl group and ring A and B shares at least one N atom. Said 
covalent bond is preferably selected from the group consisting of C-C, C-N, C-S, 
and C-O, more preferably it is a C-C bond. 



The nucleophile chemical entity may comprise one or more electron donating 
.groups, and/or one or more nucleophilic heteroatoms. Preferably, the electron do- 
nating groups and/or the nucleophilic heteroatoms is selected from the group con- 
sisting of hydroxy, alkoxy, aryloxy, acyloxy, thiol, alkylthio, aryrthio. heteroarylthio. 
sulphonyl, sulphoxy, amino, alkylamino. dialkylamino. acylamino, diacylamino, alk- 
oxycarbonylamino, mono-, di-, and trisubstituted aromatic and heteroaromatic rings, 
alkenes, alkynes and combinations thereof. 

More preferably, the nucleophilic chemical entity is selected from the group consist- 
ing of chemical entities comprising a functional group selected from the group con- 
sisting of -NHR, -NH 2 , Alkyl-SH, Aryl-SH, Alkyl-OH, Aryl-OH. mono-, di-, and trisub- 
stituted aromatic and heteroaromatic rings, alkenes and alkynes 

Said aromatic or heteroaromatic ring may be selected from the group consisting of 
arenes, pyrroles, indoles, thiophenes, and furanes. 

The aromatic ring or the alkenes may be substituted independently on every posi- 
tion, for example the aromatic ring or the alkenes may be substituted by one or more 
selected from the group consisting of substituents comprising or consisting of H, 
hydroxy, alkoxy, aryloxy, acyloxy. thiol, alkylthio, arylthio, heteroarylthio, sulphonyl, 
sulphoxy, amino, alkylamino, dialkylamino, acylamino, diacylamino, alkoxycar- 



P 792 DKOO 



16 



bonylamino, alkyl, branched alkyl. aryl, heteroaryl, nitre, cyano, halogeno, and sily- 
loxy. * 

■ Non limiting examples of suitable nucleohilic chemical entities are given in figure 6. 



In one embodiment of the invention, the nuclephilic chemical entity is an indole or an 
indole substituted with one or more of the above-mentioned groups or a derivative 
thereof. It is thus prefened in this embodiment that the nucleophile building block 
comprises or even consists of a tryptophan, a substituted tryptophan or a derivative 
thereof. Non-limiting examples of suitable indoles and indole derivatives are given in 
figure 6. 

The nucleophile building block comprises a linker designated L 2 , linking the secon- 
dary amino group and the nucleophilic chemical entity. L 2 may be any suitable linker 
capable of linking the secondary amino group and the nucleophilic chemical entity 
for example L* may be an alkyl. preferably a linear alkyl comprising in the range of 1 
to 4 covalently linked atoms selected from the group consisting of C, N, O and S, 
wherein each atom may be independently substituted. 

In one embodiment of the invention U has the structure 



c-c— 
R R 

9 



wherein R\ R 2 , R 3 and R« independently may be selected from the group consisting 
of H, hydroxy, alkoxy, aryloxy, acyloxy, thiol, alkylthio, arylthio, heteroarylthio. 
sulphonyl, sulphoxy, amino, alkylamino, dialkylamino, acylamino, diacylamino alk- 
oxycarbonylarnino, amides, alkyl, branched alkyl, aryl, heteroaryl, nitro, cyano. halo- 
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geno, silyloxy, keto. heterocydes, fused ring systems, fused heterocycles and mix- 
tures thereof, wherein each of the aforementioned may be substituted with one or 
more groups selected from the group consisting of -H, -OH, -SH, halogen, car- 
boxyl, carbonyi, alkoxy, aryloxy, acyloxy, alkyrthio. arylthio, heteroarylthio, sulphonyl, 
sulphoxy, amino, alkylamino. diaikylamino, acylamino, diacylamino, alkoxycar- 
bonylamino, alkyl, branched alkyl, aryl, heteroaryl, nitro, cyano, halogeno, silyloxy, 
keto, heterocycles, fused ring systems, and fused heterocycles. The alkyl may be 
selected from the group consisting of linear alkyl. branched alkyl and cyclic alkyls. 

In a preferred embodiment, R 8 , R 3 and R 4 are -H, and R 1 is selected from the group 
consisting of amides and peptides, optionally substituted with one or more groups. 
Said peptide may consist of any amino acids, however in a preferred embodiment 
the peptides consist of naturally occuring amino acids. 

It is preferred that the NuBB is covalently linked to a solid support, The solid support 
may be any of the solid supports describe herein below. Hence, In one embodiment 
of the invention R 2 , R 3 and R 4 are -H, and R 1 is selected from the group consisting 
of amides and peptides, wherein said amide or peptide is covalently linked to a solid 
support via a caboxyl group. 



Masked ald ehyde building hi^nu 

The masked aldehyde building block according to the present invention comprises a 
masked aldehyde. By masked aldehyde is meant a chemical entity, which may be 
transformed into an aldehyde by one or more chemical reactions, preferably the 
masked aldehyde may be transformed into an aldehyde by at the most 5, more 
preferably at the most 4, even more preferably at the most 3, yet more preferably at 
the most 2 chemical reactions. 

In one preferred embodiment of the invention the masked aldehyde is an aldehyde 
protected by an aldehyde protecting group. 
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An aldehyde protecting group is a chemical entity that may be removed from a com- 
pound in one chemical reaction, thereby liberating a free aldehyde. For example the 
aldehyde protecting group may be removed by acid treatment, alkaline treatment, 
fluoridolysis or hydrogenolysls. 

In one embodiment of the invention the aldehyde protecting group may be removed 
by treatment with acid. The acid may be selected from the group consisting of 
Brendsted acids and Lewis acids. The Brondsted acid may for example be selected 
from the group consisting of acetic acid, formic acid, CSA, PTSA, TFA, TCA, HCI 
and mono- or dichioroacetic acid. 

The aldehyde protecting group may for example be selected from the group con- 
sisting of N-Boc N,0-acetals, di-Boc N,N-acetals. N-Boc N,S-acetals, di-O-acetals, 
di-S-acetals, S.O-acetals, F-moc and triakylsilyl. Preferrede aldehydeprotecting 
groups include for example N-Boc. 



Thus, in one preferred embodiment of the invention the masked aldehyde has the 
structure 



Q 



Boc 



Hence, in one embodiment of the invention the free aldehyde is generated by acid- 
mediated cleavage of acetals, for example as described by Vojkovsky, T.; Weichsel, 
A.; Patek, M. J. Org. Chem. 1998. 63, 1362-3163 or by acid-mediated cleavaged of 
hemiacetals for example as described by Geyer, Al; Moser, F. Eur. J. Org. Chem 
2000, 1113-1120) or by Rh-catalysed cyclohydrocarbonylation of olefins as for ex- 
ample described by Mizutani, N.; Chiou, W,H.; Ojima. I. Org. Lett. 2002, 4, 4575- 



4578. 
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■n another embodiment convention the masked eUet ^ ^ 
X, wherem X is not -H. Preferably, X Is selected the group consistlna of alko™ 
alkylthio en. alkytomino. Henoe, the masked ekfehyde may be selZd from £"* 
group consisting of esten* thiolesters, amides end weinrebemids. 

in yet another embodiment of the present invention, the masked aidehyde is an el- 
cohot «mera,n said aicohoi may be either a frae etoohoi or en aicoho, protected by 
an elcoho, protecting group. Said alcohol may be transformed Into an aldehyde by 
an oxidation reaction. y 

cal raacoon, .hereby forming e frae afcohol. PreferaWy. said alcohof may be depro- 

e^llr ^ ** b88e ' - ^rogenoiysl, For example me 

elc^hol pratecbng group may be removed by treatment with acid. The acid may be 
fleeted from «re group consisting of Brondsted acids and Lewis adds. The Brand- 
ed aad may for example be selected from the group consisting of acetic acid for- 
™ ecd. CSA. PTSA. TFA. TCA, HC. end mono- or dichJoroacebc sold. 

The alcohol protecting group may for example be selected from the group consisting 
ofcommon s»yl proteaing group6 . The m protea|ng ^ ^J^^T 

selected from the group consisting of TBDMS, TBDPS, TIPS, THS.TMS. ethers aovl 
groups and craororacety, groups . ^ ether may f „ ^ ^ 

gmj cons^ng o, Bzl. ,Bu. Trt. MOM, MEM, BOM, Bn end mono- or po^subsU- 
Med benzyMws. The acy. group meyfor example be selected from the Up 
consisting of Ac and Bz. 

The masked aldehyde building block further comprises e .inker designated L, 
wherein said linker links the masked aldehyde and the carbonyl group of said' 
masked aldehyde building block. 

ITmesLTrt'K 7 Ch6mi0al ^ ^ M a " ** °' ^ - ™"u 
the masked aldehyde and the earthy, group , wtth ^ ^ tha , ^ ^ 

proximal to the carbonyl is a Carbon. «"»ommosr 
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Preferably, L, is an aryl ring or alkyl comprising x covalentiy linked atoms selected 
from the group consisting of C. N, O and S. wherein x is an integer in the range of 0 
to 1 0, and wherein said aryl ring or alkyl chain may be substituted independently on 
each positnn. and wherein the atom most proximal to the CO group is a carbon 
atom. The alkyl may be selected from the group consisting of linear alkyls. 
branched alkyls and cyclic alkyls. 

In one preferred embodiment of the invention, L, is a linear alkyl chain, wherein said 
linear alkyl chain comprises in the range of 1 to 8, more preferably in the range of 1 
to 6, even more preferably in the range of 1 to 4 atoms, i.e. x is preferably an integer 
in the range of 1 to 8, more preferably in the range of 1 to 6, even more preferably in 
the range of 1 to 4. Said linear alkyl may be substituted independently on every po- 
srtion with one or more selected from the group consisting of H, hydroxy, alkoxy 
aryloxy, acyloxy, thiol, alkylthio, arylthio, heteroarylthio. sulphonyl, sulphoxy, amino 
alkylam.no, dialkylamino. acylamino, diacylamino, alkoxycarbonylamino, amides 
alkyl, branched alkyl, aryl, heteroaryl, nitro. cyano. halogeno. silyloxy, keto, hetero- 
cycles, fused ring systems, fused heterocycles and mixtures thereof, wherein each 
of the aforementioned may be substituted with one or more groups selected from 
the group consisting of -H, -OH, -SH, halogen, carboxyl, carbonyl, alkoxy. aryloxy. 
acyloxy. alkylthio, arylthio, heteroarylthio. sulphonyl, sulphoxy, amino, alkylamino 
d.alkylamino, acylamino, diacylamino. alkoxycarbonylamino, amides, alkyl, aryl net- 
eroaryl. nitro, cyano, halogeno, silyloxy, keto. heterocycles, fused ring systems, and 
fused heterocycles. 



In one embodiment of the invention x is 2. Hence, L, may have the 



structure 



r t 

-c-c— 
Fr R 4 



wherein R\ R 2 , R 3 and R 4 independently may be selected from the group of func- 
t.onalities consisting of H, hydroxy, alkoxy, aryloxy. acyloxy, thiol, alkylthio, arylthio, 
heteroarylthio, sulphonyl, sulphoxy, amino, alkylamino, dialkylamino, acylamino 
dracylamino, alkoxycarbonylamino, amides, alkyl, branched alkyl. aryl. heteroaryl, 
nrtro. cyano. halogeno. silyloxy, keto. heterocycles. fused ring systems, fused het- 
erocycles and mixtures thereof, wherein each of the aforementioned may be sub- 
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stituted with one or more groups selected from the group consisting of -H -OH 
SH halogen, carboxyl, carbonyl, alkoxy, aryloxy, acyloxy, alkylthio, aryithio, hetero- 
ary.th,o, sulphonyl, sulphoxy, amino, alkylamino. dialkylamino, acylamino. diacyla- 
rn.no, alkoxycarbonylamino. amides, alkyl, aryl, heteroaryl, nitro,. cyano. halogeno 
silyloxy. keto. heterocycles, fused ring systems, and fused heterocycles. 

Preferably, R1 and R2 independently are selected from the group consisting of -H 
alkyl phenyl, aryl phenyl substituted with halogen or halomethyl, alkoxy acy. amino 
amino and alky«s. The alkyl Is selected from the group consisting of .hear alky. ' 
branched alkyl and cyclic alkyls. 

In another embodiment of the present invention x is 3. Hence. L, may have the 
structure 



R 1 F» 3 R 5 
—C-c-c— 
R 2 R 4 R* 



wherein R\ R*. R 3, R «, r* and R * lndependent|y may be se|ected from ^ 
consisting of H. hydroxy, alkoxy, aryloxy, acyloxy. thiol, alkyithio. aryithio, hetero- 
arylthro, sulphonyl, sulphoxy. amino, alkylamino, dialkylamino, acylamino. diacyla- 
m,no, alkoxycarbonylamino, amides, alkyl, branched alkyl, aryl, heteroaryl. nitro 
cyano, halogeno, silyloxy, keto, heterocycles. fused ring systems, fused heterocy- 
cles and mixtures thereof, wherein each of the aforementioned may be substituted 

with one or more groups selected from the group consisting of -H, -OH -SH halo- 
gen, carboxy., carbonyl, alkoxy, aryloxy, acyloxy, alkylthio. aryithio, heteroarylthio 
sulphonyl, sulphoxy. amino, alkylamino. dialkylamino. acylamino. diacylamino alk- 
oxycarbonylamino, amides, alkyl, branched alkyl. aryl. heteroaryl, nitro, cyano', halo- 
geno, silyloxy, keto, heterocycles, fused ring systems, and fused heterocycles. The 
alkyl ,s selected from the group consisting of linear alkyl, branched alkyl and cyclic 
alkyls. 
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Preferably, Rl , R2, R3, R4, R5 and R6 independently are selected from the group 
consisting of -H, -OH and amino. 

In yet another embodiment of the invention x=4. Accordingly, L, may have the 
structure 

R 1 R 3 R 5 R 7 
— C-C-C-C— 
R 2 R 4 R 6 R 8 



wherein R\ R 2 , R 3 , R 4 , R 5 , R e , R 7 and R° independently may be selected from the 
group of functionalities consisting of H, hydroxy, alkoxy, aryloxy, acyloxy, thiol, al- 
kytthio, arylthio. heteroarylthio, sulphonyl, sulphoxy, amino, alkylamino, dialkyla- 
mino, acylamino, diacylamino, alkoxycarbonylamino, amides, alkyl, branched alkyl, 
aryl, heteroaryl, nitro, cyano, halogeno, sityloxy, keto, heterocycles, fused ring sys- 
tems, fused heterocycles and mixtures thereof, wherein each of the aforementioned 
may be substituted with one or more groups selected from the group consisting of - 
H, -OH, -SH. halogen, carboxyl, carbonyl, alkoxy, aryloxy, acyloxy, alkylthio, 
arylthio, heteroarylthio, sulphonyl, sulphoxy, amino, alkylamino, dialkylamino, 
acylamino, diacylamino, alkoxycarbonylamino, amides, alkyl, aryl. heteroaryl, nitro, 
cyano, halogeno, silyloxy, keto, heterocycles, fused ring systems, and fused het- 
erocycles. 

The acidic group of the.MABB may be any suitable acidic group capable of forming 
an amide bond. Preferably, the acidic group is selected from the group consisting of 
-CO (carbonyl), -CS. -SO a H, -SO a H, -PCfeH and -P0 3 H. Most preferably, the acidic 
group is a carbonyl group. 

The amide group within the precursor molecule is thus preferably an amide group 
selected from the group consisting of carbonyl amide, thiocarbonyl amide, phos- 
phinic amide, phosphonic amide, sulfonic acid amide and sulfinic acid amide. 
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Examples of MABB useful for the present invention for example includes the struc- 
tures MABB 1 to 9, wherein each of said structure further may be subsisted with 
one or more of the above mentioned functionalities as well as derivatives thereof. 



^S^" QP^H O-^C0 2 H CX^ C02 H 



MABB 1 



MABB 2 



MABB 3 



MABB 4 



r°9 

^N^C0 2 H 



Boc 



MABB 5 




C0 2 H 



MABB 6 



c°7 

Boc 
MABB 7 



CF, 



CO z H 




N 
Boc 



CO a H 




C0 2 H 



MABB 8 



MABB 9 



Amino acid 



The precursor molecules or the scaffolds according to the present invention may 
comprise one or more amino acids linked the MABB and the NuBB, i.e. the MABB 
and the NuBB may be linked by (AA)„. However, it is also comprised within the pre- 
sent invention that the MABB is directly linked to the NuBB via an amide bond. i.e. 
n=0. 
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The amino acid may be any amino acid of the generel formula NHCR'tfCO-, 
wherein R 1 and R 2 may be any suitable side chain, n is an integer in the range of 0 
to 5, such as 1 , for example 2, such as 3, for example 4. 

In one embodiment of the invention AA is an amino acid selected from the group 
consisting of naturally occurring amino acids, unnatural a-amino acids, and unnatu- 
ral p-amino acids. Naturally occurring amino acids are the amino acids naturally 
found in proteins of living organisms. 

Non-limiting examples of suitable amino acids are given in figure 6. 

It is comprised within the present invention that one or more amino acids are pro- 
tected by an amino acid protecting group, i.e. the amine of the amino acid is pro- 
tected by a protecting group. The protecting group may be any substituent, which is 
not -H. Preferably, said substituent is compatible with the reaction conditions re- 
quired for performing the methods of preparing a heterocyclic organic compound 
according to the invention, for example the protecting group may be an alkyl or a 
substituted alkyl. 

In particular, it may be desirable to protect one or more amine groups when the pre- 
cursor comprises more than one amide group, in order to direct the reaction be- 
tween the N-acyiimminium ion and the amide group to a specific amide group. 

Heterocycl ic organic compound 

The present invention relates to heterocyclic organic compounds, to precursors 
useful for preparing such compounds and to methods of preparing said compounds. 

Heterocyclic organic compounds according to the invention comprises at least 2 
fused rings designated A and B, wherein ring A incorporates a carbonyl group and 
ring A and B shares at least one N atom. 

Hence, preferably ring A is a lactam. It is preferred that ring A is a in the range of 4 
to 11 membered heterocycle, preferably in the range of 5 to 8 membered heterocy- 



P 792 DKOO 



25 



cle. For example ring A may be a 5 membered, such as a 6 membered, for example 
a 7 membered, such as a 8 membered ring. 

Ring B is preferably a 6 membered heterocycte or a 5 membered heterocycle. 

The heterocyclic organic compound may comprise more than 2 fused rings, for ex- 
ample 3, such as 4, for example 5, such as 6, for example 7, such as 8, for example 
9, such as 10, for example more than 10 fused rings. It is prefened that at least 
some of said rings are derived from the nucleophile chemical entity. By way of ex- 
ample, if the nucleophile chemical entity comprises 1 ring, then preferably 1 ring of 
the heterocyclic organic compound is derived from said nucleophilic chemical entity 
or if the nucleophile chemical entity comprises 2 fused rings, then preferably 2 fused' 
rings of the heterocyclic organic compound is derived from said nucleophilic chemi- 
cal entity 

The fused rings of the heterocyclic organic compoudn may be indepently substituted 
on every position, for example the fused rings may be substituted with one or more 
selected from the group consisting of H, hydroxy, alkoxy, aryloxy. acyloxy, thiol, al- 
kylthio, arylthio, heteroarylthio, sulphonyl, sulphoxy, amino, alkylamino, dialkyla- 
mino, acylamino, diacylamino. alkoxycarbonylamino, alkyl, branched alkyl, aryl, het- 
eroaryl, nitro, cyano, halogeno, and silyloxy, 



Hence, in one embodiment of the invention the heterocyclic organic compound 
comprises 3 fused rings. In this embodiment of the invention it is preferred that one 
ring is derived from the nucleophile chemical entity. 

In another embodiment of the invention the heterocyclic organic compound com- 
prises 4 fused rings. In this embodiment of the invention it is preferred that 2 rings 
are derived from the nucleophile chemical entity. 

The heterocyclic organic compound may in one preferred embodiment of the inven- 
tion be covalently linked to any of the solid supports mentioned herein below. 
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Dependent on the nature of the precursor molecule, the heterocyclic organic com- 
pound may comprise fused rings of different size. 

For example, if the masked aldehyde is situated relatively from the first available 
amine group, said precursor molecule may be useful for preparation of a heterocy- 
clic organic compound, comprising a relatively large ring A. By way of example, fig- 
ure 5 illustrates examples of precursor molecules that may give rise to an 8 mem- 
bered or an 1 1 membered ring A. 

Non-limiting, Illustrative examples of heterocyclic organic compounds that may be 
prepared according to the methods of the present invention are given in example 3. 

In one embodiment of the invention, the heterocyclic compound, be any of the com- 
pounds prepared by the methods described herein below. Preferably, the heterocy- 
clic compound then comprises at least 2 fused rings designated A and B, wherein 
ring A incorporates a carbonyl group and ring A and B shares at least one N atom, 
wherein said compound comprises or consists of 

a) a 7,5, or a 7,6-blcyclic scaffold, 
or, 

b) a 5,5,5-, a 5,6,5-, a 5,5,8-, or a 5,6,8-trlcyclic scaffold, 
or, 

c) a 6,5,5-, a 6,6,5-, a 6,5,8-, or a 6,6,8-tricyclic scaffold, 
or, 

d) a 6,5,5,5-, a 6.5,6,5-, a 6,5,5.8-, a 6,5,6,8-tetracyclic scaffold, 
or, 

e) extensions of any of the scaffolds mentioned in a) to d) comprising at 
least one further ring fused to said scaffold, 

wherein each of said scaffolds may be independently substituted on every po- 
sition. 

By the term X,Y-bicyclic scaffold is meant a ring system of 2 fused rings, wherein 
one ring is a X-membered ring and the other ring is a Y-membered ring: Scaffolds 
comprising more rings are named analogously. 
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In this embodiment of the invention it is particularly preferred that the compound is 
covalently attached to a solid support. 

The scaffolds may be independently substituted on every position, for example they 
may be substituted with one or more selected from the group consisting of H hy- 
droxy, alkoxy, aryloxy. acyloxy, thiol, alkylthio, arylthio. heteroarylthio, sulphonyl 
sulphoxy, amino, alkylamino, dialkylamino, acylamino, diacylamino, alkoxycar- ' 
bonylamino, amides, alkyl, branched alkyl, aryl, heteroaryl, nitro, cyano, halogeno 
silyloxy, keto, heterocycles, fused ring systems, fused heterocycles and mixtures 
thereof, wherein each of the aforementioned may be substituted with one or more 
groups selected from the group consisting of -H, -OH, -SH, halogen, carboxyl car- 
bonyl, alkoxy, aryloxy, acyloxy, alkylthio, arylthio, heteroarylthio, sulphonyl sul- 
phoxy, amino, alkylamino, dialkylamino. acylamino, diacylamino, alkoxycarbonyla- 
m,no. amides, alkyl. branched alkyl. aryl. heteroaryl, nrtro, cyano. halogeno. silyloxy 
keto, heterocycles, fused ring systems, and fused heterocycles. 

Solid support 

The solid support may be any suitable solid support, for example, a polymer bead 
thread, p,n. sheet, membrane, silicon wafer, a multivessel plate, a microtiter plate ' 
or a grafted polymer unit. Preferably however, the solid support is a resin bead. 

The resin bead should preferably be compatible with the chemistry required for pre- 
panng the precursor molecules according to the invention and compatible with the 
chemistry required for preparing the heterocyclic organic compounds according to 
.the methods described by the invention. 

Preferred solid supports according to the present invention are resin beads, useful 
for on-bead synthesis of precursor molecules arid/or heterocyclic organic com- 
pounds according to the invention. Hence, preferred resins according to the present 
invention are resins comprising polyethylene glycol. PEGA (PolyEthyleneGlycol Ac- 
rylamide copolymer; Meldal M., 1992, Tetrahedron Lett., 33: 3077-80), POEPOP 
(PolyOxyEthylene-PolyOxyPropyiene; ReniletaL, 1996. Tetrahedron Lett., 37- 
6185-88, and SPOCC (Super Permeable Organic Combinatorial Chemistry; Rade- 
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mann et al, 1999. J. Am. Chem. Soc.. 121: 5459-66) resins are made primarily of 
polyethylene glycol and swell well In organic as well as aqueous solvents. Further- 
more, these resins are available in different pore sizes. 

In one preferred embodiment of the invention the resin beads are selected from the 
group consisting of Jandagel® and resin beads comprising polyethylene glycol 
(PEG). For example, resin beads comprising polyehtylene glycol may be selected 
from the group consisting of PolyEthyleneGlycol Acrylamide copolymer (PEGA) or 
PolyOxyEthylene-PolyOxyPropylene (POEPOP), Super Permeable Organic Combi- 
natorial Chemistry (SPOCC), POEPS and Tentagel®. 

The precursor molecules and/or heterocyclic organic molecules according to the 
invention may be directly attached to a solid support or indirectly attached via a vari- 
ety of linkers, preferably by covalent bonds (For reviews describing linkers for solid 
phase synthesis, see: Backes et al., 1997, Curr. Opin. Chem. Biol., 1: 86-93- 
Gordon et al., 1999, J. Chem. Techno!. Biotechno!., 74: 835-851). The linker* are 
preferably cleavable, for example the linkers may be acid labile (for example, the 
R.nk amide as described in Rink, 1987, Tetrahedron Lett., 28: 387 and traceless 
silyl linkers as described in Plunkett et al., 1995, J. Org. Chem., 60: 6006-7), base 
lab.le (for example, HMBA as described in Atherton et al. 1981, J. Chem. Soc Per- 
km Trans, 1: 538), or photolabile (for example, 2-nitrobenzyl type as described in 
Homles et al., 1995, J. Org. Chem., 60: 2318-2319). The linkers may be more spe- 
ctre and restrictive of the type ol chemistry performed, such as silyl linkers (for ex- 
ample, those cleaved with fluoride as described in Boehm et al.. 1996 J Org. 
Chem., 62: 6498-99), allyl linkers (for example, Kunz et al.. 1988, Angew. Chem. ,nt 
Ed. Engl., 27: 71 1 -713), and the safety catch sulfonamide linker (for example, as 
described in Kenneretal., 1971. Chem. Common., 12: 636-7). 

Method of preparinn « pr* nursQr mntawto 

In one aspect the present invention relates to methods of preparing a precursor 
molecule as described herein above. 

The method comprises the steps of 
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Providing any of masked aldehyde building block (MABB) described 
herein above, wherein the acidic group has been derivatised to a cor- 
responding free acidic group 

Providing a molecule of the structure [-(AA)„-NuBB], wherein 

AA may be any of the amino acids described herein above and NuBB 
may be any of the nucleophile building blocks described herein above, 
wherein the secondary amino group is derivatised to a primary amino 
group, 

wherein (AA) n is linked to NuBB via an amide bond 

to) Reacting said MABB with said molecule, thereby forming an amide 
bond between said MABB and said molecule 

iv) Thereby obtaining a precursor molecule. 



The reaction may be performed by any suitable reaction capable of establishing an 
am.de bond between a primary amino group and an acidic group, depending on the 
nature of the acidic group. The acidic group (also designated AG 2 ) may be any 
acidic group capable of reacting with an amino group to form an amide. Preferably 
AG 2 ,s selected from the group consisting of carboxylic acid, carboxylic acid halo- 
gen.d, sulfonyl halogenid and phosphonyl halogenid. Hence, preferably the amide is 
selected from the group consisting of carbonyl amide, thiocarbonyl amide, phos- 
phinic amide, phosphonic amide, sulfonic acid amide and sulfinic acid amide. 

In a preferred embodiment of the invention the acidic group AG, is a carboxylic acid 
In said embodiment it is preferred, that the reaction may be performed by incubation 
in the presence of an activator of carboxylic acids. Said activator may for example 
be any of the activators of carboxylic acids mentioned herein below, for example 
said reaction may be performed by incubation in the presence of TBTU 
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The MABB (masked aldehyde building block) may be prepared by any method suit- 
able for preparing a compound comprising a masked aldehyde and a free carboxylic 
acd. Non-limiting examples of how MABB may be prepared are given in example 1 
The molecule of the structure [-(AA)„-NuBB] may also be prepared by any suitable 
method known to the person skilled in the art. 

In a preferred embodiment of the invention the method comprises the steps of 
i) Providing a reactive amino group 

H) Providing a first amino acid, wherein the amino group of said first 
amino acid is protected by an amino group protecting entity 

iii) Forming an amide bond between said reactive amine group and the 
carboxyl group of said amino acid, by incubating the reactive amine 
and the amino acid in the presence of an activator of carboxylic ac- 
ids, 

iv) Thereby obtaining a first AA containing molecule. 

Optionally, the method may further comprise the steps of 

v) Providing a second amino acid, wherein the amino group of said sec- 
ond amino acid is protected by an amino group protecting entity 

vi) Deprotecting said first AA containing molecule by removing the amino 
group protecting entity 

vii) Forming an amide bond between the deprotected amino group of the 
first AA containing molecule and the carboxyl group of the second 
amino acid, by incubating the first AA containing molecule and the 
amino acid in the presence of an activator of carboxylic acids, 

viii) Thereby obtaining a second AA containing molecule. 

Optionally, the steps v) io viii) may be repeated z times, wherein a third, a 4«\ a 5» 
and so forth amino acid is provided, thereby obtaining a third, a 4 th , a 5» and so forth 
AA containing molecule, z is an integer, preferably an integer in the range of 0 to 5. 

The first amino acid and any of the further amino acids provided, may for example 
be any of the amino acids mentioned herein above. At least one of the amino acids 
prov.ded should comprise a nucleophilic chemical entity, for example any of the nu- 
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cleophilic chemica. entiSes mentioned herein above. It is prefenwtha. ,he M 
ammo acid oomprises a nudeophillc chemical entity. 

Thus for example it the first amino add comprises a nucteopMlic chemical en.«y for 

maZT ^ T nUC,80PhinC *"*"' — - — • . 

me*od may only compdse steps I) to iv) and first AA contain^ molecule may be a 

™ Z °* *? —* n=0. „ „ ^ poS8ible „ ^ 

method composes steps „ to viil, and that the second AA center, motecuie is a 
molecule of the structure [-(AA)„-NuBB], wherein n-1. 

9r ° UP PraVW6d ™ y bB "* rea * e «*» *» example 
said reaofve ammo group may be part of an amino acid, It may be coupled to a solid 
supped, such as any o, the solid supports men«oned herein above, or I may for 
e»mpte b. part of a peptide, a peptide or an a»ry. amine. The reactive Li e 
may *us for example be ceuplsd dlrediy to a so«d support or « may be coupted I 

ers are given herein above. 

The activator of carboxylic add may be any compound capable of activating a car- 
£*e acid in a manner so that « is oapabie of reading v*h an an.no gTp 
■»*» formmg an amide bond. I.e. the activator o. carboxylic acids may be any 

Z^T T^ 8 «■■ *r exampte the ad,Lr7car- 

boxyte^ may be selected from the ^ rf 

arjwsLTci 18 ™' T* ^ DC °' ° CU ' D,PCDI - D ^°P 

^rom^T ~* ^ aalVa,0r - """^ ""»• * selected 

tarn*. flroU p cons,s„ngo,BOP. PyBOP. HBTU, TBTU, TNTU, TSTU. PyBrOP 
HOBt. (also useful are DCC, DCU.DIPCDI, 

The amino group prctecSng en% may be any molecular entity oapabie of protecting 
an amino add from reaction with a cartmxvl*. ... . 00, P™eciing 

used om .o«i„ ""nacaiboxyltcacid. for example any of the commonly 

inolr ea Z 9mVS " ^ ^ example, me amino group protect- 
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line treatment at a defined pH, flourid treatment or treatment with a metal or metalk 
ion. 

One illustrative, but non-limiting example of a method to prepare a precursor mole- 
cule according to the invention is shown in figure 4. 



Method of preparing a het erocyclic org a nic compound 

The present invention also relates to methods of preparing a heterocyclic organic 
compound comprising at least 2 fused rings designated A and B, wherein ring A 
incorporates a carbonyl group and ring A and B shares at least one N atom, said 
method comprising the steps of 

c) Providing any of the precursor molecules described herein above 

d) Transforming the masked aldehyde into a free aldehyde 

e) Reacting said free aldehyde with an amide group within said precursor mole- 
cule, thereby obtaining an N-acylimminium ion, wherein said N-acylimminium 
ion is capable of acting as an electrophile 

f) Performing an intramolecular nucleophilic reaction involving the N- 
acylimminium ion and the nucleophilic chemical entity forming a new cova- 
lent bond, thereby obtaining said cyclic organic compound. 

The intramolecular nucleophilic reaction may be any cyclization process involving an 
electronrich double or triple bond leading to the formation of a new covalent bond. In 
a preferred embodiment the intramolecular nucleophilic reaction is a Pictet Spengler 
reaction. Examples of Pictet-Spengler reactions are for example reviewed in Cox, 
E.D.; Cook, J.M. Chem. Rev. 1995. 95, 1797-1842. Said new covalent bond is pref- 
erably selected from the group consisting of C-C, C-N, C-S and C-O, more prefera- 
bly said new bond is a C-C bond. 

The amide group may for example be selected from the group consisting of carbonyl 
amide, thiocarbonyl amide, phosphinic amide, phosphonic amide, sulfonic acid am- 
ide and sulfinic acid amide. Preferably the amide is a carbonyl amide. 
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Transforming the masked aldehyde into a free aldehyde should be performed ac- 
cording the nature of the masked aldehyde (see herein above). For examle trans- 
forming the masked aldehyde may comprise acid treatment, alkaline treatment, 
fluoridolysis or hydrogenolysis preferably treatment with acid. The acid may be 'se- 
lected from the group consisting of Brendsted acids and Lewis acids. The Brendsted 
acid may for example be selected from the group consisting of acetic acid, formic 
acid, CSA. PTSA, TFA, TCA. HCI and mono- or dichloroacetic acid. In addition the 
Brendsted acid may be any of the acids mentioned in figure 2. 

The acid treatment may involve incubation in the presence of in the range of 1 to 
10%. such as in the range of 5 to 15%, for example in the range of 10% to 20% 
such as in the range of 15 to 25%, for example in the range of 20% to 30%, such as 
in the range of 25 to 35%, for example in the range of 30% to 40%. such as in the 
range of 35 to 45%, for example in the range of 40% to 50%. such as in the range of 
45 to 55%, for example in the range of 50% to 60%. such as in the range of 55 to 
65%, for example in the range of 60 to 70% acid, for example any of the above 
mentioned acids. Preferably acid treatment involves incubation in the presence of in 
the range of 10% to 50% acid, dependent on the nature of the acid. For example 
acid treatment may be as described in figure 2. 

The acid treatment may be done for any suitable amount of time, for example for in 
the range of 5 min to 48 hours, preferably for in the range of 5 min to 24 h, such as 
for in the range of 10 min to 20 hours depending of the nature of the acid. Examples 
of suitable incubation times for various acids are given In figure 2. 

Transforming the masked aldehyde into a free aldehyde may also comprise oxida- 
tion of an alcohol group to obtain a free aldehyde. Oxidation may be performed ac- 
cording to any suitable method known to the person skilled in the art, for example by 
Dess-Martin periodinane oxidation, TPAP-oxidation, PDC- or PCC-oxidation or oxi- 
dation with activated DMSO. such as the Swem oxidation, 

Transforming the masked aldehyde into a free aldehyde may also comprise remov- 
ing an alcohol protecting group, thereby obtaining a free alcohol and oxidation of 
said alcohol to obtain a free aldehyde. Dependent on the nature of said alcohol 
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protecting group, it may be removed by treatment with acid, base, fluoridolysis or 
hydrogenolysis, and subsequently transformed into an aldehyde by oxidation. 

In one embodiment of the invention the precursor molecule is attached to a solid 
support and thus the heterocyclic organic compound will preferably also be attached 
to said solid support. 

An illustrative, but non-limiting example of preparation of a heterocyclic organic 
compound according to the invention, wherein the masked aldehyde is masked by 
an aldehyde protecting group is shown in figure 1. Another illustrative, but non- 
limiting example of preparation of a heterocyclic organic compound according to the 
invention, wherein the masked aldehyde is an alcohol protected by an alcohold 
protecting group is shown in figure 7. 



library 

It is also an aspect of the present invention to provide methods of preparing a library 
of heterocyclic organic compounds, wherein each comprises at least 2 fused rings 
designated A and B, wherein ring A is substituted with a carbonyl group and ring A 
and B shares at least one N atom, said method comprising the steps of 

i) Providing at least 2 different precursor molecules, which may be any of 

the precursor molecules described herein above, 

<i) performing any of the methods of preparing a heterocyclic compound 

for each of said precursor molecules 

Hi) thereby obtaining a library comprising at least 2 different cyclic organic 

compounds. 

It is also an aspect of the invention to provide libraries prepared by said methods. 

Preferably, said method comprises providing at least 10, such as at least 20, for 
example at least 30, such as at feast 40, for example at least 50. such as at least 
100, for example at least 500. such as at least 1000 different precursor molecules 
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and hence the libraries preferably comprises at least 10, such as at least 20 for 
example at least 30, such as at least 40, for example at least 50, such as at ieast 
100, for example at least 500, such as at least 1 000 different heterocyclic organic 
compounds. 

In one embodiment of the invention, all precursor molecules provided comprise 
identical scaffolds, which are differentially substituted, i. e . the core structure of the 
precursor molecules is identical. For example, all precursor molecules provided may 
comprise identical masked aldehydes 

It is often desirable to keep the library compounds physically separated, for example 
by keeping the library compounds in different reaction vessels or by attaching the 
l.brary compounds to different solid supports, such as to different resin beads. 

For example, the library may be prepared using parallel synthesis. AlternatMy all 
precursor molecules provided may be attached to a solid support and hence the 
heterocyclic compounds may be covalently linked to a solid support. It is preferred 
that all heterocyclic compounds of the library are covalently linked to a solid support 
The solid support may be any of the solid supports mentioned herein above it is 
• however preferred that the solid support is resin beads. More preferably, a single 
resin bead only is coupled to one kind of heterocyclic compound. 

Each member of the library is a unique compound and is thus preferably physically 
separated in space from the other compounds in the library, preferably, by immobi- 
lizing the library on resin beads, wherein each bead at the most comprises one 
member of the library. Depending on the mode of library synthesis, each library 
member may contain, in addition, fragments of the library member. Since ease and 
speed are important, it is preferred that the methods of Identifying heterocyclic or- 
ganic compounds described herein below may take place on the same solid support 
used for synthesis of the library. It is even more preferred that identification of the 
heterocyclic organic compounds can take place on the same support, such as on a 
single resin bead. Thus, preferred solid supports useful in the invention satisfy the 
criteria of not only being suitable for organic synthesis, but are also suitable for 
screening procedures and identification procedures. 
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Methods of identifying a heterocyclic ornanir compound caoahi* »f ^^i^ ..,» h 
a cell surface molecule 

It is also an aspect of the invention to provide methods of identifying a heterocyclic 
organic compound capable of associating with a cell surface molecule naturally ex- 
pressed on the surface of a cell, said method comprising the steps of 

i) Providing any of the libraries described herein above, 

ii) Providing a composition comprising said cell surface molecule, 
Hi) Incubating said library with said composition 

iv) Identifying heterocyclic compounds of said library capable of specifi- 
cally associating with said cell surface molecule. 

The cell surface molecule may in one embodiment be associated with a clinical con- 
dition. For example the cell surface molecule may be expressed differentially is dis- 
eased versus healthy cells, or the cell surface molecule may be expressed differen- 
tially in an individual suffering from said disease versus in an individual not suffering 
from said disease. For example said cell surface molecule may be overexpressed in 
diseased cells and/or sick individuals, The cell surface molecule may for example be 
associated with one or more conditions selected from the group consisting of obe- 
sity, cancer, memory disability, learning improvement, sleeping disturbances, sys- 
temic pain, convulusion, spetic chock, diseases related to the central nervous sys- 
tem (CNS) for example pain, depressions, maniodepressive state and Parkinsons 
disease. 

The cell surface molecule may be any molecule expressed on the surface of at least 
one cell, however it is preferred that the cell surface molecule is a protein. For ex- 
ample the cell surface molecule may be a receptor, such as a G-protein coupled 
receptor. 



The G-protein coupled receptor may for example be selected from the group con- 
sisting of the melanocortin receptor, morfine receptors such as 8. o and k, neuro- 
peptide Y receptor, CB-1, CB-2, benzodiazepin receptor. dopamine receptor, sero- 
tonin receptor, epinyl receptor, gastrointestinal neurohormone receptor, oxytocin 
receptor, verssopressin receptor and CCK. 
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In order to screen the library for heterocyclic organic compounds capable of associ- 
ating with a given cell surface molecule, in particular for screening libraries immobi. 
Used on a solid support, said cell surface molecule may be labelled with a detectable 
label. In particular, for G-protein coupled receptors, membrane fragments labelled 
wrth a detectable label may be used for the screening. The detectable label may be 
selected from the group consisting of dyes, flourescent compounds, enzymes, 
heavy metals and radioactive compounds. 

Once a library member capable of associating with a given cell surface molecule 
has been identified, it is preferred that the nature of said library member is identified 
In particular, if the library is immobilised on resin beads, once a bead comprising a 
heterocyclic organic compound capable of interacting with said cell surface mole- 
cule, is will usually be desirable to identify said compound. The heterocyclic organic 
compounds may be identified may any suitable method known to the person skilled 
m the art, for example by mass spectrometry, such as MALDITOF MS. LCMS ES 
MS, or by ladder synthesis or by NMR. such as MAS NMR or single bead MAS 
NMR or combinations thereof. 

Uses of the heterocyclic o rganic cni^ P n„»H 0 

The present invention also relates to uses of a heterocyclic organic compound iden- 
tified according to any of the methods of identifying a heterocyclic organic com- 
pound capable of associating with a cell surface molecule described heroin above 
for the preparation of a medicament for the treatment of a clinical condition in an ' 
.nd.v,dual in need thereof. The clinical condition may for example be selected from 
the group consisting of cancer, memory disability, learning improvement, sleeping 
d,sturbances. systemic pain, convulusion, spetic chock, diseases related to the cen- 
tral nervous system (CNS) for exampie pain, depressions, maniodepressive state 
and Parkinsons disease. 



The .nventlon also relates to uses a heterocyclic organic compound identified ac- 
cording to any of the methods of identifying a heterocyclic organic compound capa- 
ble of associating with a cell surface molecule' described herein above for affinity 
chromatography. 
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~Z , T' to 8 h9ter0CyC,iC 0rganfe ™* M ac- 
TJt L T ""'"* °* k,e, * i,y,n9 8 Mer °^ lto «■•* ~nd capa- 
toelT 3 ^ SUrfaCe ""k^ d6S0nbe< ' he ' 8in *°» ** -** 

The invention elso relates to methods of identifying a hetemcyclic organic com- 
pound oapabte of acting as a protease inhibitor, said method comprising ». ^ of 

Pr0uWln8 "* <* of heterocyclic organic compounds de- 

scribed herein above, 

») Providing a peptide substrate of a protease, 

iii) Providing a protease capable of cleaving said substrate 

iv) Incubating said library with said peptide substrate and said protease 

v) ldent.fy.ng heterocyclic compounds of said library capable of specifi- 
cally inhibiting cleavage of said substrate. 

ZZT;*? Pe " Me 8UbS,rate 18 * nrn0bl " Sed °" a «« "W-t Even more prof- 
itably ,he heterocyclic organic compounds and the pep.de substrate are immobi- 
l.sed on rosm beads, wherein each resin bead comprises one kind of heterocycflc 
compound and a peptide substrate. ■ 

It is preferred that cleavage of said peptide substrate results In a detectable change 
for example a detectable change in fluorescence. 

The invention also relates to uses of a heterocyclic organic compound identified by 
the method as a protease inhibitor. 



Examples 

The following exam P .es illustrates specific embodiments of the invention and should 
not be considered limiting for the invention. 



Example 1 
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Examples 

The following examples Illustrates specific embodiments of the invention and should 
not be considered limiting for the invention. 



Example 1 

Preparation of MABB 



General Methods. All solvents were of HPLC quality and stored over molecular 
sieves. Solid-phase organic chemistry was routinely carried out using plastic-syringe 
techniques. Flat bottom PE syringes were equipped with sintered teflon filters (50 
urn pores), teflon tubing and valves, which allow suction to be applied to the sy- 
ringes below. For all reactions on solid support, PEG/W, resin (0.4 mmol/g, 150-300 
nm. Polymer Laboratories) was used. Prior to use, the resin was washed with 
methanol (*6), and DMF (x 6 ). Attachment of the 4-hydroxymethylbenzoic acid 
(HMBA) linker to the amino-functionalized. resin: HMBA (3 equiv), A/-ethyl morpho- 
line (NEM, 4 equiv). and /^[(1H-benzotriazo|.1-ylHdimethylamino)methylene]-^ 
methylmethanaminium tetrafluoroborate W-oxide (TBTU, 2.88 equiv) were premixed 
for 5 min in DMF. The resulting solution was added to the DMF preswollen resin and 
allowed to react for 2 h. 

Coupling of the first amino acid to the HMBA derivatized resin was accomplished by 
treating the freshly lyophilized resin with a mixture of rV-Fmoc amino acid (3 equiv), 
Melm (2.25 equiv), and MSNT (3 equiv) in DCM.THF (20:1). The couplqing was 
repeated once. 
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Peptide synthesis and attachment of masked aldehyde building blocks (MABBs) to 
the amino-functionalized resin were subsequently accomplished following standard 
amino acid/TBTU/NEM coupling-procedures, as described above for the attachment 
of the HMBA linker. The usual washing protocol followed each coupling and depro- 
tection step. Completion of the reaction was monitored using the Kaiser test. Fmoc- 
deprotection was accomplished with 20% piperidine in DMF, first for 2 min. and then 
for18min. 

Resin loading was determined by Fmoc cleavage and measurement of the optical 
density at 290 urn. Loadings were then calculated from a calibration curve. Analysis 
of all solid-phase reactions was performed after product cleavage from a resin sam- 
ple: a small resin sample (ca. 50 beads) was treated with 0.1 M aqueous NaOH (20 
»L) for 2 h. After neutralization with 0.1 M HCI (20 nL), and addition of MeCN (20 
HL), a sample (10 »iL) was analyzed via analytical RP-HPLC performed on a Zorbax 
column (C-18, 300 A, 50 mm * 0.45 mm) column) with a linear gradient of 100% A 
(0.1% TFA in water) to 100% B (0.1% TFA in MeCN:water (9:1)) in a run-time of 25 
min, 1 mL/min, with detection at 215 nm using a photodiode array detector. Material 
sufficient for 'H NMR analysis was obtained by cleaving a resin sample (ca. 75-100 
mg) as described above. NMR spectra were recorded on a Bruker DPX 250 MHz 
instrument. High resolution mass spectrometry was performed using ES MSMS 
techniques. 
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Masked aldehyde building blocks MABB 1-4 were synthesized according to 
previously reported routes (Groth, T.; Meldal, M. J. Comb. Chem. 2001, 3, 33-44). 




MABB 8 MABB 9 

The synthesis of novel masked aldehyde building blocks MABB 5-7 were carried out 
according to the previously reported procedure for masked aldehyde building blocks 
MABB 1-4,(Groth, T.; Meldal, M. J. Comb. Chem. 2001, 3, 34-44) as illustrated by 
the reaction scheme below (with notation of the obatined yields in the individual 
synthetic transformations): 
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TFA, H g O t CHCI3 

(72-88%, *" 
two steps) 



1) KHMDS, DMF 
(94-97%) - 




•Or** 8 



1) H 2 N(CH 2 ) 3 OH, 
Na 2 S0 4> toluene 

2) Boc 2 0 



(68-91%) 




KOH. EtOH 




MABBS-7 



The steps comprising the conversion of intermediate arylacetic acid ethyl esters to 
the aldehydes of the W-Boc A/.O-aoetalization process deviate from the previously 
adapted for the synthesis of MABB1-4. This is illusttrated below for the synthesis of 
the aldehyde intermediate towards MABB 5: 



10 



15 



,0 

tv ^Cp 2 Et 

4-Oxo-2(/?S)-phenyl-butyric acid ethyl ester. A solution of phenylacetic acid 
ethyl ester (1 .50 mmol, 246 mg, 1 .0 equiv) in DMF (1 0 mL) was added dropwise to a 
Schlenk tube containing a suspension of KHMDS (1.65 mmol, 329 mg, 1.1 equiv) in 
DMF (10 mL) at 0 «>C. The mixture was stirred at 0 "C for 15 min. before the addition 
of solid TBAI (0.05 mmol, 18 mg, 0.03 equiv) in one portion, followed by dropwise 
addition of bromoacetaidehyde diethylacetal (1.65 mmol, 325 mg, 1.1 equiv). The 
resulting solution was allowed to reach 45 <»C during 5 min, before quenching with 
water (20 mL) and addition of hexane (75 mL). The hexane layer was separated, 
and the aqueous layer was extracted with further portions of hexane (2 x 25 mL). 
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10 



15 



The combined hexane layers were washed with water (3 * 25 mL), and brine (3 x 25 

mL). The organic phase was dried over Na 2 S0 4 . filtered, and rotary evaporated to 
afford a yellow oil containing the alkylation product. The residue was suspended in 1 

mL of water and cooled to 0 °C. The suspension was added 6 mL of CHCI 3 :TFA 
(1 :1 ). and stirred for 2 hr at 0 »C, where after the reaction mixture was poured into a 

mixture of 1.0 M K 2 C0 3 (15 mL) and DCM (25 mL). Solid KaCQawas added until 
pH=7.5. The organic layer was separated, and the aqueous layer was extracted with 
a further amount of DCM (1 5 mL). The combined organics were washed with water 
(30 mL), and brine (30 mL), then dried over Na 2 SO<. filtered, and concentrated. The 
residue was purified by flash column chromatography (petroleum ether.EtOAc; 4:1) 
on silica-gel to give the title compound as a colorless oil (273 mg, 88%). 

The synthesis of novel- masked aldehyde building blocks MABB 8-9 were carried 
out according to the previously reported procedure for the corresponding masked 
aldehyde building block (e.g where n=2),(Groth. T.; Meldal, M. J. Comb. Chem. 
2001, 3, 34-44) as illustrated by the reaction scheme below (with notation of the 
obtained yields In the individual synthetic transformations): 



1)TBDMSCI, 
Im, DMF 

«, " 5=55,- bX 

1) TBAF, THF 

2) TEMPO, TBABr, 
NaBr.NaCIO, H _ 
DCM:H 2 Q(1:1) a V < ijY' as ) 

(68-92%, " OBocNs^ 
two steps) 

20 MABB8-9 
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Example 2 

Potential substrates for Plctet-Spengler reactions 1 - variation of MABBs. 

The following substrates were made for testing in the solid-phase Pictet-Spengler 
reactions of the present investigation. 




O - -IHMBAl-PEGAeoo 
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These substrates are generally referred to as MABBX-Trp-lle-OH when liberated 
from the solid support. 



Representative analytical HPLCs for Plctet-Spengler reaction substrates 1 
(Figure 9): 



MABB1-Trp-|le-OH (Figure 9a) 
MABB2-Trp-|le-OH (Figure 9b) 
MABB3-Trp-He-OH (Figure 9c) 
MABB4-Trp-lle-OH (Figure 9d) 
MABB5-Trp-lle-OH (Figure 9e) 
MABB8-Trp-Ke-OH (Figure 9f) 
MABB9-Trp-lle-OH (Figure 9g) 
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Potential substrates for Pictet-Spengler reactions 2 - variation of substitu- 
ents on Trp. The following substrates were made for testing in the solid-phase Pic- 
tet-Spengler reactions of the present investigation. 




O " -[HMBAJ-PEGAeoo 
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Representative analytical HPLCs for Pictet-Spengler reaction substrates 2 
(Figure 10): 



MABB1-(5-Br-(D/L)Trp-lle-OH (Figure 10a) 
MABB1-(5-OH-(D/L)Trp-lle-OH (Figure 10b) 
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Potential substrates for Plctet-Spengler reactions 3 - variation of the aro- 
matic side chain. The following substrates were made for testing in the solid-phase 
Pictet-Spengler reactions of the present investigation. 




O " -IHMBAJ-PEGA 800 
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Representative analytical HPLCs for Pictet-Spengler reaction substrates 3 
(Figure 11): 

MABB1-(3-(2-furyl)Ala)-lle-OH (Figure 11a) 
MABB1-(3-(2-thienyl)Ala)-lle-OH (Figure 11b) 
MABB1-(3-(3-thienyl)Ala)-lle-OH (Figure 11c) 
MABB1-(3-(3-benzothienyl)Ala)-lle-OH (Figure 11d) 
MABB1-Phe-lle-OH (Figure 11e) 
MABB1-(3,4-dimethoxy-Phe)-lle-OH (Figure 111) 
MABB1 -Tyr-lle-OH (Figure 11g) 

General procedure for solid-phase Pictet-Spengler reactions. The solid- 
supported Pictet-Spengler reaction substrate was swelled in 10% TFA (aq.), and 
reacted for 2 h, before washing the resin with water (x6), DMF (x6), and DCM (x6). 
The resin was briefly lyophilized prior to cleavage of the reaction product from the 
solid support. 
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Example 3 

Possible Pictet-Spengler reaction products 1 - variation of MABBs. The fol- 
lowing products may be obtained via the solid-phase Pictet-Spengler reactions of 
the present investigation. 
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Representative analytical HPLCs for Plctet-Spengler reaction products 1 
(Figure 12): 

Plctet-Spengler reaction product of MABB1-Trp-lle-OH (Figure 12a) 
Pictet-Spengler reaction products of MABB2-Trp-He-OH (Figure 12b) 
Plctet-Spengler reaction products of MABB3-Trp-lle-OH (Figure 12c) 
Pictet-Spengler reaction products of MABB4-Trp-!le-OH (Figure 12d) 
Pictet-Spengler reaction products of MABB5-Trp-lle-OH (Figure I2e) 
Pictet-Spengler reaction products of MABB6-Trp-lle-OH (Figure 12f) 
Plctet-Spengler reaction products of MABB7-Trp-lle-OH (Figure 12g) 
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Possible Pictet-Spengler reaction products 2 - variation of substltuents on 
Trp. The following products may be obtained via the solid-phase Pictet-Spengler 
reactions of the present investigation. 
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Representative analytical HPLCs for Pictet-Spengler reaction products 2 
(Figure 13): 

Pictet-Spengler reaction products of MABBl-(5-Br-<l>/L)Trp-lle-OH (Figure 
13a) 

Pictet-Spengler reaction products of MABB1-(5-MeO-(D/L)Trp-lle-OH (Figure 
13b) 

Pictet-Spengler reaction products of MABB1-(5-BnO-(D/L)Trp-lle-OH (Figure 
13c) 

Pictet-Spengler reaction products of MABB1-(5-F-(D/L)Trp-lle-OH (Figure 
13d) 

Pictet-Spengler reaction products of MABB1-(6-F-(D/L)Trp.|le-OH (Figure 
13©) 

Pictet-Spengler reaction products of MABB1-(4-Me-(D/L)-Trp)-lle-OH (Figure 
13f) 

Pictet-Spengler reaction products of MABB1-(S-Me-(D/L)Trp-lle-OH (Figure 
13g) 

Pictet-Spengler reaction products of MABB1-(6-Me-(D/L)Trp-lle-OH (Figure 
13h) 

Pictet-Spengler reaction products of MABB1-(5-OH)Trp-lle-OH (Figure 13i) 
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Possible Pictet-Spengler reaction products 3 - variation of the aromatic side 
chain. The following products may be obtained via the solid-phase Pictet-Spengler 
reactions of the present investigation. 




OMe 
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Representative analytical HPLCs for Plctet-Spengler reaction products 3 
(Figure 14): 

Pictet-Spengler reaction products of MABB1-(3-(2-furyl)Ala).|le-OH (Figure 
14a) 

Pictet-Spengler reaction products of MABB1-(3<2-thienyl)Ala)-lle-OH (Figure 
14b) 

Pictet-Spengler reaction products of MABB1-(3-(3-thienyl)Ala)-lle-OH (Figure 
14c) 

Pictet-Spengler reaction products of MABB1-(3-(3-benzothienyl)Ala)-lle-OH 
(Figure 14d) 

Pictet-Spengler reaction products of MABB1-(3,4-dimethoxy-Phe)-lle-OH 
(Figure 14e) 
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Claims 



1 . A precursor molecule of the formula 
[MABB-(AA) n -NuBB], wherein 

MABB is a masked aldehyde building block of the formula: 
[MA-L,-AG-], wherein 
MA is a masked aldehyde, 

Li is an aryl or alkyl comprising x covalently linked atoms selected 
from the group consisting of C, N, O and S, wherein x is an integer in 
the range of 0 to 10, and wherein said aryl ring or alkyl chain may be 
substituted independently on each position, and wherein the atom 
most proximal to the CO group is a carbon atom, 

AG is an acidic group capable of forming an amide bond, 

AA is an amino acid of the formula -NHCR 1 R 2 CO- and n is an integer in the 
range of 0 to 5, 

NuBB is a nucleophile building block of the formula 
[-NH-Lz-Nu-J, wherein 
-NH is a secondary amino group, 

L 2 is an alkyl comprising in the range of 1 to 4 covalently linked atoms 
selected from the group consisting of C, N, O and S. wherein each 
atom may be independently substituted, 

Nu is a nucleophilic chemical entity comprising a n system. 
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wherein NuBB is linked to (AA) n or if n=0 to MABB via an amide bond and 
with the proviso, that when x=0, then n is at least 1 . 

and wherein the masked aldehyde may be transformed into a free aldehyde 
and the free aldehyde group is capable of interacting intramolecularly with an 
amide group, thereby forming an N-acylimminium ion, 

and wherein said N-acylimminium ion is capable of acting as an electrophile 
for intramolecular reaction with said nucleophilic chemical entity, 



2. The precursor according to daim 1, wherein the nucleophilic chemical entity is 
capable of participating in a Pictet-Spengler reaction, or a cyclization process in- 
volving a electronrich double or triple bond to form a new covalent bond, thereby 
forming a heterocyclic organic compound comprising at least 2 fused rings des- 
.gnated A and B, wherein ring A incorporates a cafconyl group and ring A and B 
shares at least one N atom. 

3. The precursor according to claim 2, wherein the new covalent bond is selected 
from the group consisting of C-C, C-N, C-S and C-O. 

4. The precursor according to claim 1 , wherein the nucleophile chemical entity 
compnses one or more electron donating groups, and/or one or more nucleo- 
philic heteroatoms selected from the group consisting of hydroxy, aJkoxy, ary- 
loxy, acyloxy, thiol, alkylthlo, arylthio, heteroarylthio, sulphonyl, sulphoxy. amino, 
alkylamino, dialkylamino. acylamino, diacylamino, alkoxycarbonylamino, mono-, 
d.-. and trisubstituted aromatic and heteroaromatic rings, alkenes. alkyr.es and 
combinations thereof. 
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5. The precursor according to claim 1 , wherein said nucleophilic chemical entity is 
selected from the group consisting of chemical entities comprising a functional 
group selected from the group consisting of -NHR, -NH 8 , Alkyl-SH, Aryl-SH Al- 
kyl-OH, Aryl-OH, mono-, di-, and trisubstituted aromatic and heteroaromatic 
rings, alkenes and alkynes 

6. The precursor according to claim 2, wherein said aromatic or heteroaromatic 
ring is selected from the group consisting of arenes, pyrroles, indoles, thio- 
phenes, and furanes. 

7. The precursor according to claim 2, wherein said aromatic ring or alkenes is 
substrtuted by one or more selected from the group consisting of substituents 
comprising or consisting of H. hydroxy, alkoxy, aryloxy, acyloxy, thiol, alkylthio, 
arylth.o, heteroarylthio, sulphonyl, sulphoxy, amino, alkylamino, diaikylamino 
acylamino. diacylamlno. alkoxycarbonylamino. alkyl, branched alkyl, aryl, het- 
eroaryl, nitro, cyano, halogeno, and silytoxy. 

8. The precursor according to claim 1. wherein the masked aldehyde is an alde- 
hyde protected by an aldehyde protecting group. 

9. The precursor according to claim 8, wherein the aldehyde protecting group may 

be removed by acid treatment, alkaline treatment, fluoridolysis or hydrogenoly- 
sis* 

10. The precursor according to claim 8. wherein the aldehyde protecting group may 
be removed by treatment with acid. 

1 1 . The precursor according to claim 1 0, wherein the acid is selected from the group 
consisting of Brandsted acids and Lewis acids. 

12. The precursor according to claim 11. wherein the Brondsted acid is selected 
from the group consisting of acetic acid, formic acid, CSA, PTSA. TFA. TCA, 
HCI and mono- or dichioroacetic acid. 
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13. The precursor according to claim 8, wherein the aldehyde protecting group is 
selected from the group consisting of N-Boc N.O-acetals, di-Boc N N-acetals N- 
Boc N,S-acetals, di-O-acetals. di-S-acetals, S.O-acetals. F-moc and triakylsilyl. 

14. The precursor according to claim 1 , wherein the masked aldehyde has the 
structure 



c 



Boc 0 



15. The precursor according to claim 1. wherein the masked aldehyde has the for- 
mula -CO-X, wherein X is not -H. 

1 6. The precursor according to claim 15, wherein X is selected from the group con- 
sisting of alkoxy, alkylthio and alkylamino. 

17. The precursor according to claim 15, wherein the masked aldehyde is selected 
from the group consisting of esters, thiolesters, amides and weinrebamids. 

18. The precursor according to claim 1, wherein the masked aldehyde is protected 
as an alcohol either free or protected by an alcohol protecting group. 

19. The precursor according to claim 18, wherein the alcohol protecting group is 
selected from the group consisting of common silyl protecting groups. 



se- 



20. The precursor according to claim 19. wherein the silyl protecting group is 
lected from the group consisting of TBDMS, TBDPS, TIPS. TES.TMS, ethers, 
acyl groups and chloro'racetyl groups. 

21. The precursor according to claim 20, wherein the ether is selected from the 
group consisting of Bzl, tBu. Trt, MOM, MEM, BOM, Bn and mono- or polysub- 
stituted benzylethers. 1 
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22. The precursor according to claim 20, wherein the acyl group is selected from the 
group consisting of Ac and Bz. 

23. The precursor according to claim 18, wherein the said alcohol may be depro- 
tected by treatment with acid, base, fluoridolysis or hydrogenolysis, and subse- 
quently transformed into an aldehyde by oxidation. 

24. The precursor according to claim 23, wherein the acid is selected from the group 
consisting of Brondsted acids and Lewis acids. 

25. The precursor according to claim 24, wherein the Brandsted acid is selected 
from the group consisting of acetic acid, formic acid, CSA, PTSA, TFA, TCA, 
HCI and mono- or dichloroacetic acid. 

26. The precursor according to claim 1 , wherein L, is an alkyl chain. 

27. The precursor according to claim 26, wherein x is 2. 

28. The precursor according to claim 1 , wherein L, has the structure 

-?-?- 
R 2 R 4 , 



wherein R\ R 2 , R 3 and R 4 independently may be selected from the group of 
functionalities consisting of H, hydroxy, alkoxy, aryloxy, acyloxy, thiol, alkylthio, 
arylthio, heteroarylthio, sulphonyl, sulphoxy, amino, alkylamino, dialkylamino, 
acylamino, diacylamino, alkbxycarbonylamino, amides, alkyl, branched alkyl, 
aryl, heteroaryl, nitro, cyano, halogeno, silyloxy, keto, heterocycles, fused ring 
systems, fused heterocycles and mixtures thereof, wherein each of the afore- 
mentioned may be substituted with one or more groups selected from the group 
consisting of -H, -OH. -SH, halogen, carboxyl, carbonyl, alkoxy, aryloxy, acy- 
loxy. alkylthio, arylthio, heteroarylthio, sulphonyl, sulphoxy, amino, alkylamino, 
dialkylamino, acylamino, diacylamino. alkoxycarbonylamino, amides, alkyl, aryl, 
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heteroaryl, nitro. cyano, halogeno, silyloxy, keto, heterocycles, fused ring sys- 
tems, and fused heterocycles. 

29. The precursor according to claim 28, wherein R1 and R2 independently are se- 
lected from the group consisting of -H, alkyl phenyl, aryl phenyl substituted with 
halogen or halomethyl, alkoxy acyl amino, amino and alkyls. 

30. The precursor according to claim 29, wherein alkyl is selected from the group 
consisting of linear alkyl, branched alkyl and cyclic alkyls. 

31 . The precursor according to claim 29, wherein the alkyl comprises in the range of 
1 to 6 carbon atoms. 

32. The precursor according to claim 26, wherein x is 3. 

33. The precursor according to claim 1 , wherein wherein L, has the structure 



R 1 R 3 R 5 
—c-c-c— 

R 2 R 4 R« 



wherein R\ R a , R 3 , R 4 , R 5 and R 6 independently may be selected from the 
group consisting of H, hydroxy, alkoxy, aryloxy, acyloxy, thiol, alkylthio, arylthio, 
heteroarylthio, sulphonyl, sulphoxy, amino, alkylamino, dialkylamino, acylamino, 
diacylamino, alkoxycarbonylamino . amides, alkyl, branched alkyl, aryl, hetero- 
aryl, nitro, cyano, halogeno, silyloxy, keto, heterocycles, fused ring systems, 
fused heterocycles and mixtures thereof, wherein each of the aforementioned 
may be substituted with one or more groups selected from the group consisting 
of -H. -OH, -SH, halogen, carboxyl, carbonyl, alkoxy, aryloxy. acyloxy, al- 
kylthio, arylthio. heteroarylthio, sulphonyl, sulphoxy, amino, alkylamino, dial- 
kylamino, acylamino, diacylamino. alkoxycarbonylamino, amides, alkyl, 
branched alkyl, aryl, heteroaryl, nitro, cyano, halogeno, silyloxy, keto, heterocy- 
cles, fused ring systems, and fused heterocycles. 
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* am " d ' n9 10 ^ Whera ' n b •*-«• *» ■» 9roup 

consisting of Imear alkyl, branched alkyl and cyclic alkyts. 

^ ^LZT"' 10 ^ * *"* R1 ' R2 ' R3 ' * - « inda- 

pendent* ara selected fmm *. g ro „ p constating of-H. -OH and am.no. 

36. Tha precursor according , 0 claim 1. herein L, has the structure 

tJ'tt'eW 



— C-C-C-Q- 

tMA 



6-i- 



«henan W #. R3. rs, * R7 and „ independen8y ^ 
*e group of funoaonaitties consisBng of H. hydroxy. alkoxy , aryloxyi 

dtalkyfcnxno. acyiamino, diacylamino. alkoxycarbonylamino. amides, lyi 
branched alky,, a*,, haetoa*. nlko, cyano. hatogeno. silyioxy. keto. heLocy- 
ctes .used nng systems, fused hetetocycles and mbdutes mereof, whe,e,„ 
each o the aforementioned may be substituted with one or more gmups se- 
tected from me gtoup consisfing of -H. -OH. -SH, haiogen, carboxy.. Loony, 

*r T"' ^ alMW0 ' ay " hl0 ' sutphonyt. sulphoxy 

em no. afcylamtno. diaiky.am.no. acyiamino. diacyiamino, alkoxycarbon^ 

rrr t»»- *«• «* «* l, jz? 

cies. fused nng systems, end fused heteroeyctes. 

37. -n,e precursor according to daim 1 . whetein me acidic group Is seated from 
•ha gtoop conststing of -co (catbonyl), -OS. -SO.H. -SO s H. -Pc^H and -P0 3 H 

38. The precursor acceding to claim 1 , whemin me amide group is selected from 

2sT P ""T 9 ^ Carb0nyl ^ ,hi00a^b0ny, amkte ' P^inic amide. 
Phosphontc amtde, sulfonic acid amide and sulfinic acid amide 
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39. The precursor according to claim 1 . wherein AA is an amino acid seiected from 
the group consisting of naturally occurring amino acids, unnatural a-amino acids 
and unnatural p-amino acids. 

40. The precursor according to claim 1 , wherein n Is 0. 

41. The precursor according to claim 1, wherein L, has the structure 



I}' If 
— o-c— 



wherem R , R^, R 3 and R* independently may be selected from the graup con- 
s,shng of H. hydroxy, alkoxy, aryloxy, ecyioxy, thiol, alkylthio, arylthio. hetero- 
arylthio, sulphonyl, sulphoxy. amino, afcyiamino, dialkylamino, acylamino, dia- 
cylam,no, alkoxycarbonyfamino, amides, alkyl. branched alky,, a*. heteroaryi 
nrtro, cyano. halogeno, silyioxy. keto, heterocycles. fused ring systems, fused 
heterocydes and mixtures thereof, wherein each of the aforementioned may be 
subewuted wim one or more groups selected from the group conslsflng of -H, - 
OH -SH halogen, carboxyl, carbonyl, alkoxy, aryloxy, acyloxy, alkylthio, 
aryahto, hateroaryfthio, sulphonyl, sulphoxy. amino, alkylamino, dialkylamino 
acylamino. diacylamino, alkoxycamonylamino, alkyl, branched alkyi, aryl het- 
eroary,, nit™, cyano, halogeno, silyloxy. keto. heterocycles, fused ring systems, 
and fused heterocycles. ' 

42. The precursor according to claim 41. wherein alky! is selected from the group 
consisting of linear alkyl, branched alkyl and cyclic alkyls. 
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43. The precursor according to claim 41, wherein R 2 , R 3 and R 4 are -H, and R' is 
selected from the group consisting of amides and peptides, optionally substi- 
tuted with one or more groups. 

44. The precursor according to claim 41, wherein R 2 , R* and R 4 are -H. and R' is 
selected from the group consisting of amides and peptides, wherein said amide 
or peptide is covalently linked to a solid support via a caboxyl group. 



45. The precursor according to claim 1, wherein said heterocyclic organic compound 
comprises 3 fused rings. 

46. The precursor according to claim 45. wherein the fused rings are substituted 
with one or more selected from the group consisting of H, hydroxy, alkoxy, ary- 
loxy, acyloxy, thiol, alkyfthio. arylthio. heteroarylthio, sulphonyl, sulphoxy, amino 
alkylam.no, dialkylamino. acylamino, diacylamino, alkoxycarbonylamino, alkyl 
branched alkyl. aryl, heteroaryl, nitro, cyano, halogeno, and silyloxy, 



47. The precursor according to claim 45. wherein the heterocyclic organic 
pound comprises one ring derived from the nucleophile chemical entity 



com- 



48. The 



precursor according to claim 1 , wherein said heterocyclic organic compound 
. comprises 4 fused rings. 

49. The precursor according to claim 48. wherein the heterocyclic organic com- 
pound comprises two fused rings derived from the nucleophile chemical entity. 

50. The precursor according to claim 1 , wherein ring A is a lactam. 

51 . The precursor according to claim 1 , wherein ring A is a in the range of 4 to 1 1 
membered heterocycle. preferably in the range of 5 to 8 membered heterocycle. 
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52. The precursor according to Calm 1, wherein ring B is a 6 membered heterocy- 

53. The precursor according to claim 1, wherein ring B is a 5 membered heterocy- 
cie. 



54. The precursor according to cteim 1 . wherein the precursor is ettached to a solid 
support. 

55. The precursor according to claim 53, wherein the precursor is covalently at- 
tached to said solid support. 

56. The precursor according to claim 53, wherein the solid support is a resin bead. 

57. The precursor according to daim 53. wherein the solid support is a resin bead 
compnsing polyethylene glycol (PEG). 

58. The precursor according to daim 57, wherein said resin is selected from the 
group consisting of PEGA, POEPOP, SPOCC, POEPS. Tentagel® and Jan- 
dagel® 



59. A method of preparing a precursor molecule according to any of claims 1 to 58 
comprising the steps of 

i) Providing a masked aldehyde building block (MABB) of the formula: 
[MA-L1-AG2], wherein 



MA is a masked aldehyde protected by an aldehyde protecting 



9roup, 



L, is an aryl or alkyl comprising x covalently linked atoms selected from 
the group consisting of C, N, S and O that may be substituted inde- 
pendently on each position, wherein x is an integer in the range of 1 to 
10 wherein the atom most proximal to the CO group is a carbon atom, 
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AG 2 is an acidic group capable of reacting with an amino group to form 
an amide, 

«) Providing a molecule of the structure [-<AA) n -NuBB], wherein 

AA is an amino acid and n is an integer in the range of 0 to 5, 
NuBB is a nucleophile building block of the formula 
lNH 2 -LsrNu-], wherein 
NH 2 - is the amino group of an amide, 

U is an aikyl comprising in the range of 1 to 4 covalently linked atoms 
selected from the group consisting of C, N, o and S, wherein each 
atom may be independently substituted, 

Nu is a nucleophilic chemical entity comprising a , system, 
wherein (AA) n is linked to NuBB via an amide bond 

v) Reacting said MABB with said molecule, thereby forming an amide 
between said MABB and said molecule 

iv) Thereby obtaining a precursor molecule. 



60. The method according to claim 59, wherein reacting said MABB with said mole- 
cule comprises incubation in the presence of TBTU. 

61 . The method according to claim 59, wherein the nucleophile chemical entity 
comprises one or more electron donating groups, and/or one or more nucleo- 



ph,.,c heteroatoms selected from the group consisting of hydroxy, alkoxy 
ioxy acyloxy, thiol, alkylthio, arylthio, heteroarylthio, sulphonyl, sulphoxy, 
a.kylam.no, dialkylamino, acylamino, diacylamino. a.koxycarbonylamino 



ary- 
amino, 



mono-, 
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6a - ^ir* 9 to d * 59 - wherein ^ nudeophfc — *- * 

setected fron, the group consMng o) chemical anil** comprising a funcfcmal 

^OH A^oh, mono ._ dh ^ MsubsMutet| aromatic ^ 
rings, alkenes and alkynes 

63 ' ^^Zh* 9 '° ^ * ~ - -e.eroaroma.te rlng 

Z^Z 9r0UP " ^ ~ «°p^-. 

subst^d by one or more setected from me grai p consisting o, substHuents 
compnsmg or conslssng of H. hydroxy, alkoxy. arybxy. acyloxy. Mm, alkyithio 

^Z^TT to - 8U ' Ph0ny, • SUlPh0X '' «™no. 
aoytemmo. d,aoy,amino, alkoxycartonyiamino. alky,, branched alky,. a*, hete- 

raaryl, ratro, oyano, nalogeno, and silyloxy, 

65. The msthod aocording to claim 59. wherein the masked aldehyde Is an afdehvde 
protected by an aldehyde pmtecting group. ^ 

66. The matted according to claim 65. whetein the aldehyde proteaJng group may 
be removed by ackf u.am.an,. aikaline ^nf. fluondo|ysfe „ 

67 ' laZdT T""" 9 *° C,aim 6S ' Wh8reln ,he P rote ^ »-P * 

^ected from the group consisting of M-Boc N,0-ace.als, dl-Boc N,N-ace.als. N- 

Boc N.s^efate. oK^acetals. d.S-aoatais. s.o-ace,a,s. F-mocand maky ls , W 



68. The method according to claim 59, when* the protected aldehyde has me 



R 




structure Boc o 
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69. The method according to claim 59. wherein the protected aldehyde has the for- 
mula -CO-X, wherein X is not -H. 

70. The method according to claim 69. wherein X is selected from the group con- 
sisting of alkoxy, alkylthio and alkylamlno. 

71. The method according to claim 59. wherein the protected aldehyde is an alcohol 
either free or protected by an alcohol protecting group. 

72. The method according to claim 59, wherein L, is an alky! chain. 

73. The method according to claim 59, wherein L, has the structure 



wherein R\ R 2 , R 3 and R 4 independently may be selected from the group of 
functionalities consisting of H, hydroxy, alkoxy, aryloxy, acyloxy. thiol, alkylthio. 
arylthio, heteroarylthio, sulphonyl, sulphoxy, amino, alkylamino. dialkylamino, 
acylamino. diacylamino. alkoxycarbonylamino, amides, alkyl, branched alkyl,' 
aryl, heteroaryl, nitro, cyano. halogeno, silyloxy, keto, heterocycles, fused ring 
systems, fused heterocycles and mixtures thereof, wherein each of the afore- 
.mentioned may be substituted with one or more groups selected from the group 
consisting of -H, -OH, -SH, halogen, carboxyl, carbonyl, alkoxy, aryloxy, acy- 
loxy. alkylthio, arylthio, heteroarylthio, sulphonyl, sulphoxy, amino, alkylamino, 
dialkylamino, acylamino, diacylamino, alkoxycarbonylamino, amides, alkyl, aryl, 
heteroaryl, nitro. cyano, halogeno. silyloxy, keto, heterocycles, fused ring sys- ' 
terns, and fused heterocycles. 

74. The method according to claim 59. wherein wherein L, has the structure 
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B'r 3 * 5 



wherein R\ R 2 , R 3 , R 4 , R s and R° independentiy may be selected from the 
group consisting of H, hydroxy, alkoxy, aryloxy, acyloxy, thiol, alkylthio, arylthio. 
heteroarylthio, sulphonyl, sulphoxy, amino, alkylamino, dialkylamino, acylamino. 
d,acylamino, alkoxycarbonylamino, amides, alkyl, branched alkyl, aryl, hetero- 
aryl, nitro, cyano, halogeno, silyloxy. keto, heterocycles, fused ring systems 
fused heterocycles and mixtures thereof, wherein each of the aforementioned 
may be substituted with one or more groups selected from the group consisting 
of -H, -OH, -SH, halogen, carboxyl, carbonyl, alkoxy, aryloxy, acyloxy al- 
kylthio, arylthio, heteroarylthio, sulphonyl, sulphoxy. amino, alkylamino, dial- 
kylamino, acylamino. diacylamino, alkoxycarbonylamino, amides, alkyl 
branched alkyl. aryl, heteroaryl. nitro, cyano, halogeno, silyloxy, keto, heterocy- 
cles, fused ring systems, and fused heterocycles. 

75. The method according to claim 59. wherein AG 2 is selected from the group con- 
srstrng of carboxylic acid, carboxylic acid halogenid. sulfonyl halogenid and 
phosphonyl halogenid. 

76. The method according to claim 59, wherein the amide is selected from the group 
cons.sting of carbonyl amide, thiocarbonyl amide, phosphinic amide, phos- 
phonic amide, sulfonic acid amide and sulfinic acid amide. 

77. The method according to claim 59. wherein AA is an amino acid selected from 
the group consisting of naturally occurring amino acids, unnatural a-amino acids, 
and unnatural B-amino acids. 

78. The method according to claim 59, wherein n is 0. 

79. The method according to claim 59, wherein U has the structure 
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— c-c— 



wherein R 1 , R 2 , R 3 and R 4 independently may be selected from the group con- 
sisting of H, hydroxy, alkoxy, aryloxy, acyloxy, thiol, alkylthio, arylthio, hetero- 
arylthio. sulphonyl, sulphoxy, amino, alkylamino, dialkylamino, acylamino. dia- 
cylamino, alkoxycarbonylamino, amides, alkyl, branched alkyl, aryl, heteroaryl, 
nitro, cyano, halogeno, silyloxy, keto, heterocycles. fused ring systems, fused 
heterocycles and mixtures thereof, wherein each of the aforementioned may be 
substituted with one or more groups selected from the group consisting of -H, - 
OH, -SH, halogen, carboxyl, carbonyl, alkoxy, aryloxy, acyloxy, alkylthio, 
arylthio, heteroarylthio, sulphonyl, sulphoxy, amino, alkylamino, dialkylamino, 
acylamino, diacylamino, alkoxycarbonylamino, alkyl, branched alkyl, aryl, het- 
eroaryl, nitro, cyano, halogeno, silyloxy, keto, heterocycles, fused ring systems, 
and fused heterocycles. 

80. The method according to claim 59. wherein said molecule is covalently attached 
to a solid support. 

81. The method according to claim 53, wherein the solid support is a resin bead. 

82. The method according to claim 81. wherein the solid support is a resin bead 
comprising polyethylene glycol (PEG). 

83. A method of preparing a heterocyclic organic compound comprising at least 2 
fused rings designated A and B, wherein ring A incorporates a carbonyl group 
and ring A and B shares at least one N atom, said method comprising the steps 

a) Providing a precursor molecule according to any of claims 1 to 57 
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b) Transforming the masked aUehyde into a free aldehyde 

c) Reacting said free aldehyde with an amide group within said Drec „™ , 

d) Performing an imramotecular nudeopMic reaction involving tha N- 

rrz r 1 1 ,he nucieopi * ^ ^ *»*■ « ™ ™» 

lem bond, thereby obtaining said oyollc organic compound. 

* £ aC0W,in9 to «• -** ^omung me masked aWehyde into a 

into a free aldehyde oompnses treatment with acid. 

88. The method according to <*„„, 87 , whe 
eonaisting of Brandsted acids and Lewis acids. 

89 The method according ,o Calm 88. wherein the Brendsfed acfd is selected tarn 
the group conslsfing of aceficaCd. fomfcadd, CSA, PTSA TfIt^T, 
mono- or dichloroacetio acid. • > r ' o a, tfa, TCA, HQ and 

90. The mathod acceding to daim 86. wherein treoafonnlng ^ maSkea 

91 ' Z^ZT^T"* * **" - masked atoehyde 

obternmg a free alcoho, and o«da„ OT „ ^ ateoho , to J££ 
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92. The method according to claim 91. wherein the eeld alcoho. protecting g^tp 
may be removed by tree*™, * tn acld , ^ fluo „ > 
and subsequently transformed Into an aldehyde by oxidation. 

93. The method according to claim 83. wherein saw heterocyclic cranio compound 
comprises 3 fused rings. 

94. The method according to dalm 93. wherein the heterocyclic compound Is sub- 
stmited wtth one or mora selected ftom the group consisting of H. hydroxy, elk- 
oxy. aryloxy. acyloxy, thiol, alkylthio. arylthio. heteroatylthio. sulphonyl. srfphoxy 
am.no alkybmino. dialkytamino. acytam.no, diaoytamino, afcoxycamony.amino 
alkyl, branched alkyl, a,yl. netetoaort, nitro. cyano, halogeno. and silyloxy, 

95. The method acting to claim 93, wherein the hetetocycllc organic compound 
compnses one ring derived from the nucleophile chemlcel entity. 

96. The me«,od according ,o ctaim 83, wherein said heterocyclic otganlc compound 
comprises 4 fused rings. 

97. The method according to claim 96, wherein the heterocyclic organic compound 
compnses two fused rings derived from the nucieophile chemical entity. 

98. The method according to claim 83, wherein ring A is a lactam. 

99. The method according to claim 83, wherein ring A is a in the range of 4 to 1 1 
membered heterocycle, preferably in the range of 5 to 8 membered heterocycle. 

The method according to claim 83, wherein ring B is a 6 membered 
heterocycle. 



101. 



The method according to claim 83, wherein ring B is a 5 membered 
heterocycle. 



102 



The method according to claim 83, wherein the precursor is covalently 
attached to said solid support. 
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103 



The method according to claim 102, wherein the solid support is a 
resin bead. 



104. . The method according to claim 104, wherein the solid support is a 
resin bead comprising polyethylene glycol (PEG). 

105. The method according to claim 104, wherein said resin is selected 
from the group consisting of PEGA, POEPOP, SPOCC, POEPS, Tentagel® and 



106. The method according to any of claims 102 to 105, wherein the het- 

erocyclic compound obtained by said method is covalently coupled to said solid 
support 



A compound prepared by the method according to any of claims 83 to 
106, wherein said compound is a heterocyclic compound comprising at least 2 
fused rings designated A and B, wherein ring A incorporates a camonyl group 
and r,ng A and B shares at least one N atom, wherein said compound comprises 
or consists of 

a) a 7,5, or a 7,6-bicyclic scaffold, 
or, 

b) a 5,5,5-, a 5,6,5-, a 5.5,8-. or a 5,6,8-tricyclic scaffold 
or, 

c) a 6,5.5-, a 6,6,5-, a 6,5,8-, or a 6.6.8-tricyclic scaffold 
or, 

d) a 6,5,5,5-, a 6,5,6,5-, a 6,5.5,8-, a 6,5.6,8-tetracyclic scaffold 
or, 

e) extensions of any of the scaffolds mentioned in a) to d) comprising at 
least one further ring fused to said scaffold. 

wherein each of said scaffolds may be Independently substituted on every P o- 
sition, 1 H 
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and wherein said compound is covalentty attached to a solid support. 

108. The compound according to claim 1 16, wherein the scaffold is substi- 
tuted with one or more se.ected from the group consisting of H. hydroxy, alkoxy, 
aryloxy, acyloxy, thiol, alkylthio, arylthio, heteroarylthio, sulphonyl, sulphoxy 
amino, alkylamino, dialkylamino, acylamino, diacy,amino. alkoxycarbonylamino 
amides, alkyl, branched alkyl, aryl, heteroaryl, nitro. cyano. halogeno, silyloxy, 
keto, heterocycles, fused ring systems, fused heterocycles and mixtures thereof, 
wherein each of the aforementioned may be substituted with one or more groups 
selected from the group consisting of -H, -OH, -SH, halogen, carboxyl car- 
bonyl, alkoxy. aryloxy, acyloxy, alkylthio. arylthio, heteroarylthio. sulphonyl sul- 
phoxy, amino, alkylamino, dialkylamino, acylamino, diacylamino, alkoxycar- 
bonylamino, amides, alkyl, branched alkyl, aryl, heteroaryl, nitro, cyano, halo- 
geno, silyloxy, keto. heterocycles, fused ring systems, and fused heterocycles. 

109. A method of preparing a library comprising at least 2 different cyclic 
organic compounds each comprising at least 2 fused rings designated A and B 
wherein ring A is substituted with a carbonyl group and ring A and B shares at ' 
least one N atom, said method comprising the steps of 

i> Providing at least 2 different precursor molecules according to any of 
claims 1 to 57 

v) performing the method according to any of claims 83 to 106 for each 
of said precursor molecules 

vi) thereby obtaining a library comprising at least 2 different cyclic or- 
ganic compounds. 

1 10. The method according to claim 109, wherein said library comprises at 
least 1 0, such as at least 20. for example at least 30, such as at least 40, for ex- 

• ample at .east 50, such as at least 100. for example at least 500, such as at 
least 1 000 different heterocyclic organic compounds 



111. 



The method according to claim 109, wherein all precursor molecules 
prov,ded comprise identical scaffolds, which are differentially substituted. 
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1 12. The method according to claim 109, wherein all precursor molecules 
provided comprise identical masked aldehydes. 

1 1 3. The method according to claim 109, wherein the library is prepared 
using parallel synthesis. 

114. The method according to claim 109, wherein the all precursor mole- 
cules provided are attached to a solid support. 

1 1 5. Library of heterocyclic compounds prepared by the method according 
to any of claims 1 09 to 1 1 4. 

1 1 6. The library according to claim 1 1 5, wherein said library comprises at 
least 20, for example at least 30, such as at least 40. for example at least 50, 
such as at least 100. for example at least 500, such as at least 1000 different 
heterocyclic organic compounds. 

117. The library according to claim 115. wherein said library comprises at 
least one compound according to any of claims 107 to 108. 

118. The library according to claim 115, wherein said heterocyclic com- 
pound are covalently linked to a solid support. 

119. The library according to claim 115. wherein all heterocyclic compounds 
of the library are covalently linked to a solid support. 

120. The library according to any of claims 118 and 119, wherein said solid 
support is resin beads. 

121. The library according to claim 120, wherein a single resin bead only is 
coupled to one kind of heterocyclic compound. 

122. The library according to claim 118, wherein said solid support is se- 
lected from the group consisting of the biocompatible PEG-based resins PEGA, 
POEPOP. SPOCC, POEPS, Tentagel®, and Jandagel® 
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124 Amethod of identifying a heterocyclic organic compound capableof 

a. opting ^ . ee,, surface molecule ^ ^ ^ - 

ceil, said method comprising the steps of 

vii) Providing the library according to any of claims 1 15 to 122 
*«) Providing a composition comprising said cell surface molecule 
•x) Incubating said library with said composition 
x) Identifying heterocyclic compounds of said library capable of specifi- 
cally associating with said cell surface molecule. 

125 * ■ aCC ° rdin9 10 Cla,m 124 ' Whercin the <*« ™»ecule 

•s associated with a clinical condition. 



126. 



The method according to claim 124. wherein the ce.l surface molecule 
is associated with obesity. 

12? is a protein^ * ^ ,he 081 SUrf8Ce mo,ecu,e 

128^ The method according to claim 124, wherein the cell surface molecule 
is a receptor. 

12a The method according to claim 124, wherein the cell surface molecule 

is a G-protem coupled receptor. 

130 The method according to claim 124, wherein the ceil surface molecule 

is the melanocortin receptor. 

131 te « „ h , Th t i me ' h ° d ""'*« to *»» «<• «*«* the ce« surface mdeoule 
is linked to a detectable label. 

132. The method according to claim 124, wherein the detectable label Is 

selected from the group consisting of dyes, flourescent compounds, enzymes, 
heavy metals and radioactive groups. 
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133. Use of a heterocyclic organic compound identified according to the 
method according to any of claims 124 to 132 for the preparation of a medica- 
ment for the treatment of a clinical condition in an individual In need thereof. 

134. Use according to claim 133. wherein said clinical condition is obesity. 

135. use acccording to claim 133, wherein said heterocyclic compound 



IS 3 

compound according to any of claims. 



136. use of a heterocyclic organic compound identified according to the 
method according to any of claims 124 to 1 32 for affinity chromatography. 

137. use acccording to claim 136, wherein said heterocyclic compound is a 
compound according to any of claims 107 to 108. 

138. use of a heterocyclic organic compound identified according to the 
method according to any of claims 124 to 132 for affinity labelling. 

139. Use acccording to claim 138, wherein said heterocyclic compound is a 
compound according to any of claims 1 07 to 108. 

140. A method of identifying a heterocyclic organic compound capable of 
acting as a protease inhibitor, said method comprising the steps of 

? Providing the library according to any of claims 1 15 to 122, 

»i) Providing a peptide substrate of a protease. 

iii) Providing a protease capable of cleaving said substrate 

iv) Incubating said library with said peptide substrate and said protease 

v) Identifying heterocyclic compounds of said library capable of specifi- 
cally inhibiting cleavage of said substrate. 

141 . The method according to claim 140. wherein said peptide substrate is 
immobilised on a solid support. 

142. The method according to claim 140, wherein the heterocyclic organic 
compounds and the peptide substrate are immobilised on resin beads, wherein 
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each resin bead comprises one kind of heterocyclic compound and a peptide 
substrate. 



1 43. The method according to claim 1 40, wherein cleavage of said peptide 
substrate may be monitored by a change in fluorescence. 

144. Use of a heterocyclic organic compound identified by the method ac- 
cording to any of claims 140 to 144 as a protease Inhibitor. 
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